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s the Nation's principal conservation agency, the 

Department of the Interior has responsibility for 
most of our nationally owned public lands and natural 
resources. This includes fostering the wisest use of our 
land and water resources, protecting our fish and wild- 
life, preserving the environmental and cultural values 
of our national parks and historical places, and provid- 
ing for the enjoyment of life through outdoor recreation. 
The Department assesses our energy and mineral re- 
sources and works to assure that their development 
is in the best interests of all our people. The Depart- 
ment also has a major responsibility for American 
Indian reservation communities and for people who live 
in Island Territories under U.S. administration. 
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FOREWORD 


elected Water Resources Abstracts, a semimonthly 
ky journal, includes abstracts of current and earlier pertinent 
onographs, journal articles, reports, and other publication 
lormats. The contents of these documents cover the water- 
elated aspects of the life, physical, and social sciences as 
ell as related engineering and legal aspects of the charac- 
pristics, conservation, control, use, or management of water. 
ach abstract includes a full bibliographical citation and a set 
of descriptors or identifiers which are listed in the Water 
Resources Thesaurus. Each abstract entry is classified into 
10 fields and 60 groups similar to the water resources re- 
search categories established by the Committee on Water 
sResources Research of the Federal Council for Science and 
echnology. 


RSIC IS NOT PRESENTLY IN A POSITION TO PROVIDE 
OPIES OF DOCUMENTS ABSTRACTED IN THIS JOUR- 

AL. Sufficient bibliographic information is given to enable 
eaders to order the desired documents from local libraries 
or other sources. 


ected Water Resources Abstracts is designed to serve 

he scientific and technical information needs of scientists, 
ngineers, and managers as one of several planned services 
f the Water Resources Scientific Information Center 
WRSIC). The Center was established by the Secretary of the 
nterior and has been designated by the Federal Council for 

ience and Technology to serve the water resources com- 
unity by improving the communication of water-related 
esearch results. The Center is pursuing this objective by co- 
rdinating and supplementing the existing scientific and tech- 
ical information activities associated with active research 
nd investigation program in water resources. 


0 provide WRSIC with input, selected organizations with 
ctive water resources research programs are supported as 
‘centers of competence” responsible for selecting, abstract- 





ing, and indexing from the current and earlier pertinent litera- 
ture in specified subject areas. 


Additional “centers of competence” have been established in 
cooperation with the Environmental Protection Agency. A 
directory of the Centers appears on the inside back cover. 


Supplementary documentation is being secured from estab- 
lished discipline-oriented abstracting and indexing services. 
Currently an arrangement is in effect whereby the Bio- 
Science Information Service of Biological Abstracts supplies 
WRSIC with relevant references from the several subject 
areas of interest to our users. In addition to Biological Ab- 
Sstracts, references are acquired from Bioresearch Index 
which are without abstracts and therefore also appear ab- 
stractless in SWRA. Similar arrangements with other pro- 
ducers of abstracts are contemplated as planned augmen- 
tation of the information base. 


The input from these Centers, and from the 51 Water Re- 
sources Research Institutes administered under the Water 
Resources Research Act of 1964, as well as input from the 
grantees and contractors of the Office of Water Research 
and Technology and other Federal water resource agencies 
with which the Center has agreements becomes the informa- 
tion base ‘from which this journal is, and other information 
services will be, derived; these services include bibliographies, 
specialized indexes, literature searches, and state-of-the-art 
reviews. 


Comments and suggestions concerning the contents and ar- 
rangements of this bulletin are welcome. 


Water Resources Scientific Information Center 
Office of Water Research and Technology 
U.S. Department of the Interior 

Washington, DC 20240 
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1, NATURE OF WATER 
1A. Properties 


gags cam AND GROWTH OF ICF CRYS- 


VA 22161 as PB-210 535, 
Price codes: A04 in copy, A0O1 in microfiche. 
Re 157 February 1966 6h iT he. tab, 32 ref 

’ a y " A rei. 
14-01-0001-333. 4 


: *Nucleation, *Freezing, *Ice, *Cata- 
ysts, reactions, Crystal growth, Electro- 
lytes, Drops(Fluids), Particle size, Emulsions, Sea 
water, Heat, Mass transport, Supercooling, Irradia- 
tion, Thermal conductivity, Separation techniques, 
Desalination. 


; 


— 


mined as functions of the sample size and sample 
source, the concentration of sus- 
pended matter, and the intensity of mechanical 
agitation. Conclusions were drawn in the following 
areas: behavior of bulk water, effect of es, 
nucleation of water drops, and nucleation in water- 
oil emulsions. Ice nucleated heterogeneously in all 
let and nucleation 
studies were compared with nucleation data ob- 
tained for octadecane and mercury and the pre- 
dicted rates for jus nucleation in water, 
and were found to be in agreement with the liquid- 


‘gies 
peers the Turnbull-Fisher theory of nuclea- 


B. Singh, and G. Szeicz. 
Water Resources Research, Vol 15, No 1, p 131- 
138, February 1979. 5 fig, 3 tab, 17 ref. 


Descriptors: *Rainfall, *Interception, *Forests, 
*Water balance, Model studies, Mathematical 
models, On-site investigations, Evaporation, Eva- 
a Trees, Hardwood, Runoff, Soil 
water, Wetting, Drying, Canopy, Meteorology, 
Forest water balance, Intercepted rainfall. 


Evaporation from a large hardwood forest was 
estimated measurements of the required mete- 
orological variables and from measured stomatal 
resistances. A correction factor was derived to 
overcome the incorrect assumption that evapora- 
tive demand remains the same during wet and dry 
periods. The factor was based on the ratio of the 
isothermal resistances during the wet and subse- 
quent dry periods. The stomatal measurements 
were converted to canopy resistances by dividing 
by the leaf area index, and the stomatal measure- 
ments were used to obtain the water balance for 
the entire season. The results were analyzed to 
show that evaporation from a wet canopy is often 
2-3 times ter transpiration from the same 
surface. of interceptional loss, calculated 
from the wet and dry evaporation rates, were 
verified by direct measurements of throughfall and 
stemflow. Net interceptional loss, equal to the 
excess evaporation from a wet canopy over a dry 
one, depended on rainfall duration and character 
and was on the average about 60-80% of total 
interception. In the overall summer water balance 
of 442 mm of precipitation and 52-mm depletion of 
soil storage, transpiration via the trees accounted 
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for 261 mm, evaporation from the wetted leaves 
and branches for 111 mm, and runoff for 131 mm, 
giving an error of closure in the water balance of 
only 9 mm. If transpiration only had been used 
instead of interception when the canopy was wet, 
the error in the water balance would have been 
100 mm. (Sims-ISWS) 

W79-06072 


LATION TO ECOLOGICAL MODELS, 

Army Engineer Waterways Experiment Station, 
Vicksburg. Environmental Effects Lab. 

For primary bibliographic entry see Field 2H. 
W79-06073 


WATER BALANCE ESTIMATE FOR GEOR- 
GIAN BAY IN 1974, 
Canada Centre for Inland Waters, Burlington (On- 


tario). 

W. M. Schertzer, E. B. Bennett, and F. Chiocchio. 
Water Resources Research, Vol 15, No 1, p 77-84, 
February 1979. 3 fig, 5 tab, 21 ref. 


Descriptors: *Water balance, *Bays, *Great Lakes, 
On-site investigations, Current meters, 
Currents(Water), Runoff, 
Precipitation(Atmospheric), Groundwater, Evapo- 
ration, Inflow, Discharge(Water), Water levels, 
Meteorological data, Hydrology, *Georgian Bay. 


Current meter observations and hydrological and 
meteorological data collected primarily during 
1974 formed the basis upon which the monthl 
water balance of Georgian Bay could be estimated. 
The data were used to derive a first approximation 
of the exchange of water between rgian Bay 
and main Lake Huron. The net exc e across 
Main Channe! at depths greater than 5 m was 
determined from extensive current meter observa- 
tions, while the exchange in the upper 5 m was the 
residual necessary to achieve a iced water 
budget. The results illustrate that during the strati- 
fied season (May through November), the trans- 
in of water through Main Channel is also strati- 
ied, with surface water moving into Georgian Bay 
from main Lake Huron; while continuity is main- 
tained by net outflow at depths greater than 5 m. 
Total annual supply from runoff and direct precipi- 
tation is nearly twice as large as combined losses 
from evaporation and flow to North Channel. 
Residence and flushing times for water in the bay 
were estimated at 5.1 and 5.7 years, respectively. 
(Sims-ISWS) 

W79-06076 


GEOLOGIC APPLICATIONS OF LANDSAT 
IMAGES IN NORTHEASTERN ARIZONA TO 
THE LOCATION OF WATER SUPPLIES FOR 
MUNICIPAL AND INDUSTRIAL USES, 
Arizona State Univ., Tempe. Dept. of Geology. 
E. Babcock, P. Briggs, K. DeCook, L. Ethridge, 
and K. Foster. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-294 816, 
Price codes: A06 in paper copy, AO1 in microfiche. 
Water Resources Research Center, University of 
Arizona, Tucson, Project Completion Report, 
April 1979. 92 p, 32 fig, 8 tab, 97 ref. OWRT B- 
ARIZ(1). 14-34-0001-8060. 


Descriptors: *Groundwater, *Remote sensing, 
Landsat, Lineaments, Arizona, Aerial photogra- 
phy. 


There is an increasing need for dependable munici- 
pal and agricultural water su; pies in addition to 
supplies needed by the rapidly expanding, coal- 
fired power plants, in the Four Corners Region of 
the Southwest. It has been previously shown that 
well production in northern Arizona sandstone 
aquifers is enhanced by deep fracturing. If such 
fractures extend to the surface, corresponding fault 
patterns may provide a basis for exploration for 
additional water supplies. In this study, photolinea- 
ments of the entire northeast quadrant of Arizona 
were mapped from standard EROS Data Center 
false color Landsat composites. In addition, photo- 









lineaments were mapped using computer-enhanced 
Landsat imagery of two intensive study sites. A 
third source of geologic structure data were exist- 
ing large scale lineament maps derived from aerial 
photography of the study sites. Several spatially- 
distributed parameters obtained from these maps, 
such as lineament density and well-to-lineament 
distance are mathematically correlated with water 
well survey data (specific capacity, specific con- 
ductance, transmissivity, and water temperature) 
within the study sites to establish the most useful 
combination of data for extension of ‘lineament 
signatures’ throughout the entire northeast quad- 
rant. Results indicate that Landsat imagery may be 
used to survey large areas for lineaments, and to 
cue the yay eyo to promising regions, 
which can then be mapped at aerial photography 


scales. 

W79-06164 

APPLICATIONS OF RECURSIVE ESTIMA- 
TION TECHNIQUES TO TIME VARIABLE 
HYDROLOGICAL SYSTEMS, 


Institute of Hydrology, Wallingford (England). 
For primary bibliographic entry see Field 2E. 
W79-06251 


INSTANTANEOUS UNIT HYDROGRAPH 
WITH NEGATIVE ORDINATES--POSSIBLE, 
Technion - Israel Inst. of Tech., Haifa. Faculty of 
Industrial and Management Engineering. 

For primary bibliographic entry see Field 2E. 
W79-06257 


INITIAL EFFECTS OF CLEARCUT LOGGING 
ON SIZE AND TIMING OF PEAK FLOWS IN A 
SMALL WATERSHED IN WESTERN 
OREGON, 

Pacific Northwest Forest and Range Ex 
Station, Corvallis, OR. Forest Sciences Lab. 
For primary bibliographic entry see Field 2E. 
W79-06260 


riment 


HYDROLOGIC MONITORING IN THE AREA 
OF THE TENNESSEE-TOMBIGBEE WATER- 
WAY, MISSISSIPPI-ALABAMA, FISCAL YEAR 


1978, 

bea Survey, Jackson, MS. Water Resources 
iv. 

J. D. Shell. 

Geological Survey open-file report, March 1979. 

154 p, 1 fig, 2 tab, 5 append. 


Descriptors: *Hydrologic data, *Inland water- 
ways, “Surface waters, *Groundwater, *Water 
quality, Aquifers, Well data, Water yield, Water 
levels, Hydrographs, Water level fluctuations, 
Streamflow, low rates, Sediment transport, 
Water analysis, Physical properties, Chemical 
eh oh Mississippi, Alabama, *Tennessee-Tom- 
igbee Waterway. 


This report, the fifth in a series of data reports 
prepared at the request of the Corps of Engineers, 
presents data collected in a study of the hydrologic 
effects of the Tennessee-Tombigbee Waterway. In- 
cluded in this report are hydrographs of 149 obser- 
vation wells, analyses of water samples from 12 
wells and 23 surface-water stations, daily discharge 
for three surface-water gaging stations, and daily 
summaries of water-quality monitor records at 3 
surface-water sites. (Woodard-USGS) 

W79-06311 


HYDROLOGIC DATA, 1974-77, STOVEPIPE 
WELLS HOTEL AREA, DEATH VALLEY NA- 
TIONAL MONUMENT, INYO COUNTY, CALI- 
FORNIA, 


Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

C. E. Lamb, and D. J. Downing. 

Available from OFSS, USGS Box 25425, Fed. Ctr. 
Denver, CO. 80225, printed copy $3.25, microfiche 
$3.50. Geological Survey open-file report 79-203, 
January 1979. 19 p, 4 fig, 4 tab, 2 ref. 


Field 2—WATER CYCLE 


Group 2A—General 
Descriptors: “Groundwater reso 


urces, *Observa- 
tions wells, *Water levels, *Water quality, 
*Streamflow, Hydrologic data, Well data, Base 
flow, National parks, California, *Death Valley 
National Monument, *Stovepipe Wells Hotel area, 
Salt Creek. 


Ground-water levels in most wells did not change 
spairenty from 1974 to 1977 in the Stovepipe 
ells Hotel area, California. The average water- 
level decline was less than 0.10 foot between 
A 1974 and August 1977 in 10 observation 
. Water-level contours show a depression cen- 
tered on the two pumping wells, but this depres- 
sion existed before the National Park Service start- 
ed pumping its well. The chemical quality of the 
water is poor. Dissolved-solids concentra- 

tions in water samples amet from 2,730 to 6,490 
milligrams per liter. yses of water samples 
from two wells showed 7 changes in some 
constituents from 1976 to 1977. Streamflow in Salt 
Creek has been monitored since Feb 1974. 
Base flow is seasonal, being 0.10 to 0.20 cubic foot 
per second during the summer and as much as 
three times that amount during the winter. Two 
chemical analyses of water from Salt Creek, - od 
senting summer and winter flow conditions, show 
wo for many constituents. (Woodard- 


W79-06313 


SIMPLE NON-LINEAR MODELS FOR THE 
COOLING OF WELL-MIXED RIVERS, 

Vienna Univ. (Austria). Inst. of Meteorology and 
Geophysics. 

P. Kahlig. 


Water, Air, and Soil Pollution, Vol 10, No 1, p 61- 
70, July 1978. 5 fig, 3 tab, 8 ref. 


Descriptors: “Water tem *Cooling, 
*Rivers, *Model studies, thematical mode! 
Heat transfer, Mixing, Winds, Temperature, Ther- 
mal ity, th, Evaporation, Thermal radi- 
ation, Equations, Well-mixed rivers. 


ature, 


Using the presently known data of the temperature 
of the coefficient of heat exchange at 
an air-water interface, the non-linear equation gov- 
erning the one-dimensional cooling of a well-mixed 
river was solved analytically. It turns out that the 
effects of non-linearity are negligible within the 
small parameter range occurring in hydrological 
applications, justifying the use of linear models in 
one-dimensional river temperature calculations 
fs. eqenentiel method). It was shown that the 
ently used assumption of an exponential 
decay of excess temperature represents an accept- 
able approximation. (Sims-ISWS) 
W79-06396 


THE WATERSHED INFLUENCE ON STORM 
RUNOFF IN SMALL NORWEGIAN RIVERS, 
Norges Vassdrags- og Elektrisitetsvesen, Oslo. 

E. Ruud, T. Tjomsland, and K. Nordseth. 

Nordic Hydrology, Vol 9, No 5, p 277-292, 1978. 5 
fig, 2 tab, 21 ref. 


Descriptors: *Watersheds(Basins), *Storm runoff, 
bs tion analysis, *Model studies, Mathemat- 
ical models, Effects, Rivers, River flow, Storms, 
Floods, Runoff, Hydrographs, Rainfall, Regression 
analysis, Hydrology, *Norway. 


A procedure to isolate and investigate the water- 
shed influence on storm runoff was presented. It 
offers an opportunity to study also the change in 
influence of particular watershed characteristics b 
changing the input or soil moisture state of eac 
catchment. Weighted lake area, area of bare rocks, 
main stream gradient, drainage density, and basin 
area were found to be the most significant charac- 
teristics in affecting peak runoff and time of rise on 
storm hydrographs in small Norwegian rivers. The 
intercorrelation structure of the watershed proper- 
ties was examined. (Sims-ISWS) 

W79-06406 


THE DYNAMICS OF A DRAINAGE NET- 
WORK, 





Seren Univ. (England). Dept. of Geogra- 


phy. 

A. M. Gurnell. 

Nordic Hydrology, Vol 9, No 5, p 293-306, 1978. 
11 fig, 1 tab, 17 ref. 


Descriptors: ys eee *Drai 
*Watersheds(Basins), *Networks, Drainage densi- 
ty, Soil moisture, Precipitation(Atmospheric), 
ischarge(Water), Vegetation, Vegetation effects, 
unoff, Antecedent precipitation, Rainfall, 


Rocks, 

nysrostse Storms, Storm runoff, Regression 
analysis, Hydrology. 

The dynamics of the network within a 
small catchment were ied in detail. Variations 


in the network were related both to transient char- 
acteristics of the catchment, including precipita- 
tion, soil moisture content, and discharge, and to 
more permanent characteristics including vegeta- 
tion and rock type. (Sims-ISWS) 
W79-06407 


NEW EVALUATION OF THE ADVISABILITY 
OF SEPARATING THE aan SHALLOWS 


For primary bibliographic entry see Field 2D. 
W79-06413 


CLIMATE, 

California State Univ., Long Beach. 

For primary bibliographic entry see Field 2B. 
W79-06451 


2B. Precipitation 


A STATISTICIAN’S VIEW OF WEATHER 
MODIFICATION TECHNOLOGY (A REVIEW), 
California Univ., Berkeley. Statistical Lab. 

J. Newman. 

Available from the National Technical Information 


Service, Springfield, VA 22161 as AD-A051 439, 
Price codes: A02 in paper copy, AOl in microfiche. 
i f the National Academy of Sciences, 


Proceedings 0! 
Vol 74, No 11, p 4714-4721, November 1977. 1 fig, 
1 tab, 42 ref. 


Descriptors: *Reviews, *Weather modification, 
*Statistical methods, *Technology, *Cloud seed- 
ing, *Methodology, igs ee techniques, 
Precipitation(Atmospheric), roughts, Testing 
rocedures, mag Silver iodide, domization, 
valuation, Hail, Statistics. 


Available evidence on effectiveness of weather 
modification techniques shows: (1) Present cloud 
seeding technology has not been reliably con- 
firmed as a means of alleviating draught. (2) Al- 
though cloud seeding does affect precipitation and 
up to hundreds of kilometers beyond intended tar- 
ets, effects vary from large increases to large 
lecreases in precipitation. Gy H thetical mecha- 
nisms advanced to explain such effects differ in 
empirical support and Boy veh and much of 
existing literature (including from official sources) 
is slanted and unreliable. (4) At least two philo- 
sophically different _interdiscipli research 
oups, including statisticians, should be estab- 
ed to reevaluate data from experiments already 
performed, and to continue with properly planned 
experimentation. Suitable methodology is outlined, 
and established of a randomization center is recom- 
mended. This paper presents examples of contra- 
dictory conclusions from the same data, and con- 
clusions derived from faulty methodology; for ex- 
ample, the historical regression technique has been 
shown to be unreliable, yet it continues to be used 
in analyzing field tests. Experiments and apr in 
discussed include the Whitetop experiment, Swiss 
hail prevention experiment, cloud seeding in Ari- 
zona’s Santa Catalina Mountains, Bureau of Recla- 
mation’s Skywater Conferences, id Lake ex- 
periment, Colorado River Basin Pilot Project, Na- 
tional Hail Research Experiment, and Florida Area 
Cumulus Experiment. (Lynch: Wisconsin) 
W79-06045 





Set Pres AND WEATHER MODIFI- 
Available from the National Technical Information 
Service, Spri , VA 22161 as PB-276 740, 
Price codes: A\ Linsey , A0l in microfiche. 
Translation of oO OV I AKTIV- 
NYKH VOZDEISTVII, 1967. Translated from 
Russian. Amerind Publishing Co., New Delhi, 
India. 1977. Levin, L.M. and Litvinov, I.V. (eds). 
121 p, 23 fig, 9 tab, 98 ref. 


search, tion, Radar, Measurement, 

fi of i Cloud seed- 
ing, Model studies, ; : 4 
cusharie ' Atmospheric physics, Atmos- 
phere. 

This collection of 10 articles deals with the influ- 
ence of cloud drop fo on 

nuclei, ecting drop growth, poral 


sengant Gechergn by waster: ecunion, 000.8 
for radar cloud measurement 
accuracy. Individual articles concern: (1) Gravita- 
tional coagulation of charged cloud in a 


fl 
of cloud drop formation, (3) Fluctuation of vapor 
tration and tude 
concen cusien ofthe inf 
o : of eapeseneneaieens 
Condensation f) on 
ce coat sts quake oan 
tion. (5) Calculation condensation time of a 
i into account 
Redistribu- 


atmosphere, 
ane = epee 


ion of preci d cleation, CT 
tion o! ipitation due to nucleation. ‘em; 
ral stability in radar reoceviey Be . dawing 


tionship 
intensity often changes during a storm. (8) 
of wae vapor over solution. (9) Relative scale of 
dispensers in weather modification 


able reagents in supercooled clouds. (10) Surface- 
active substances on water drop evapora- 


tion. (Lynch-Wisconsin) 
W79-06046 


THE EFFECT OF INTERCEPTED RAINFALL 
ON THE WATER BALANCE OF A HARD- 
WOOD FOREST, 

Montreal Univ. (Quebec). Dept. of Geography. 
For pri bibliographic entry see Field 2A. 
W79-06072 


MAXIMUM LIKELIHOOD ESTIMATION OF 
FOURIER COEFFICIENTS TO DESCRIBE 
SEASONAL VARIATIONS OF PARAMETERS 
IN STOCHASTIC DAILY PRECIPITATION 
MODELS, 

_— and Education Administration, Fort Col- 


awe Set Memccibaare 1 18, No 1 

() of App! leteorology, Vol 18, No 1, 

34-42, January 1979. 2 3 tab, 13 sel, 3 append 
NSF GK-31521X, Ae 


Descriptors: *Precipitation(Atmospheric), *Rain- 
pat *“N ws med Mathematical models, Fourier 
lysis, Stochastic processes, Markov 
Regression analysis, Equations, Optimization, 
Mathematics, Weather, Meteorology, tology. 


Methods were investigated to obtain maximum 
likelihood estimates of the Fourier coefficients to 
describe the seasonal variability in the parameters 
for a stochastic rainfall model. were 


Parameters 
obtained from a two-state Markov chain model for 
wet and dry day occurrence, and from a mixed 
exponential model for distribution of depth on wet 
days. The procedure was demonstrated on 4 
sample stations scattered across the continental 
United States. A constrained multivariate optimiz- 
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URBANIZATION AND CHANGES IN 
CIPITATION, A STATISTICAL APPROACH, 
Royal Netherlands Meteorological Inst., De Bilt. 
T. A. Buishand. 


a 


Journal of H ey , Vol. Asi - 3/4, p 365-375, 
February 1979. 3 fig, 6 tab, 5 

ig a : eeeceeenon mone), *Rain- 
fall, * gg ee es ural areas, Seasonal, 
Variability, Effe Analytical ues, Data 
fae: Statistics, Weather, Meteorology, *The 


some evidence was 
found for an increase in precipitation. (SimsISWS) 
W79-06248 


VARIATIONS IN THE ACID CONTENT OF 
RAIN WATER IN THE COURSE OF A SINGLE 
PRECIPITATION, 
Arizona Univ., Tucson. Dept. of Chemistry. 
For — bibliographic entry see Field 2K. 


TE, 
California State Univ., Long Beach. 
J. C. Kimura. 
In: A Summary of Knowledge of the Southern 
=r Zone and ffshore Areas, Vol 
Lp 2-1 - 2-70, September 1974. 37 fig, 15 tab, 26 


Dac piecs: *Baseline studies, *Climate, *Cloud 

*Hazards, Resources develo) it, Envi- 
scomeasial effects, Water resources, Precipitation, 
Coasts, *Outer Continental Shelf. 


The immediate coastal zone of Southern California 


(121 Meridian) is classified as belonging to the 
Mediterranean Dry Summer Sebtecgionl climatic 
type, with a cool summer regime. Alo mari- 
time fringe, temperatures are controlled the 

The warm month average is comfortably diow 
72F, while the cold month average is above SOF. 
Because of the moist air, the relative humidity at 
night is high, nee Me lend As the tem- 
perature rises 4 oa day, relative humidity 
decreases to about 


in the vicinity of 15 hen decreasing over the sea 
and the immediate rain-shadows of the islands, and 
increasing over the coastal mountain slopes. Fewer 
of the days of the year are classed as 
cloudy (7/10 or more of the sky covered by 
clouds), and heavy fog averages 53 en per year 
at Los Angeles International Airport, decreasing 
to some 30 days at San Diego. The principal could 
type that contributes to low ceiling and restricted 
visibility in the Southern California Coastal and 
Offshore Region is stratus. The sea-surface tem- 
perature plays an essential role in the formation of 





peg mahens Sat Bina Nem Fave tg one 


tion to its seasonality, there is a marked diurnal 
variation in the occurrence of stratus. Pesan goes 
is advected inland a few miles by the sea breeze 


casing Oe Say. | day, best ys the land absorbs evapo- 
the surrounding sea may be 
Waleed > (Gees “we ny 79-06445) (Sinha-OEIS) 


2C. Snow, Ice, and Frost 


DELINEATION AND ENGINEERING CHAR- 
ACTERISTICS OF PERMAFROST BENEATH 
THE BEAUFORT SEA, 
Army Terrestrial Sciences Center, Hanover, NH. 
P. V. Sellmann, E. Chamberlain, S. Arcone, S. 
Blouin, and A. Delaney. 
In: Environmental Assessment of the Alaskan Con- 
tinental Shelf. Annual rts of Investi- 
ee wae one ree 1978, oon 
Do ag 74, October 1978. 7 fig, 2 
NOAA, Outer Continental Shelf suvicecmaet 
es i gram. Boulder, Colorado. 01-5-022- 


Descriptors: *Permafrost, *Sediments, *Baseline 
studies, Environmental effects, Resources bes 
ment, Oil spills, Water pollution, Alaska, *Outer 
Continental Shelf, *Engineering properties, Beau- 
fort Sea, Petroleum oulapanat. 


The objective of CRREL’s subsea permafrost 
Geer ansee coins ete 
ution eering C ° 
frost beneath Sea. Observations in- 
clude determinations of subsea sediment tempera- 
ture, t ice content, and chemical composition. 
The following conclusions were made: Ice-bonded 
sediments were encountered locally in the w 
10 m of sediment, in water depths of 2 m off the 
Sagavanirktok delta. The position of the bonded 
permafrost interface is extremely variable, as 
in a marginal 
a eslned tion of ny srovertin ia is 
to engineering primar- 

iy gran size and degree of initial ice saturation, as 

other tw such as water othe we and 
transgressive and preinundation history ar 
It is not inconceivable that ice-bonded sediment 
Cam ocoor lanai suas es haahans ok tae ann Bed 
with a from shore. Fine-grained 
sand, silt and clay sediments occur near the sea bed 
to beyond Reindeer Island, and are as great as 10 
m in thickness. Shallow, highly overconsolidated 
marine clays occur seaward and slightly shoreward 
of Reindeer Island in areas that have been studied. 
If the freeze-thaw mechanism is responsible for 
their formation, they could be found in many shal- 
low water areas where fine- marine sedi- 
ments occur. (Sinha-OEIS) 
W79-06215 


Fo ear PERMAFROST STUDIES, BEAU- 
Genlogical Survey, — — CA. 


tinental Shelf. Annual 
tors for the Year Ending 

Reais, p 75-147, October 1978. 1 fig, 10 append. 

NOAA, Outer Continental Shelf Environmental 

Assessment Program. Boulder, Colorado. 


Descriptors: *Permafrost, *Hazards, *Drilling, 
*Baseline studies, —, Sea ice, Boreholes, 
Resources development, vironmental effects, 
Alaska, *Outer Continental Shelf, Beaufort Sea, 
Pollen chronology, Geothermal Radiocar- 
bon dates, Petroleum development. 


The maple chijective te Ole tds to oes Sea 
knowledge of offshore by 

thermally instrumenting boreholes in Y the Prone 
Bay area. Utilizing sea ice as a drilling platform, 
four boreholes were drilled and cored during the 
spring of 1977. During 1977 drilling operations 
intact ice-bonded cores were recovered for the 
first time and it was established that ice-bonded 
permafrost is likely to be present within a few 


WATER CYCLE—Field 2 
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meters belo’ De re ea meee 
17 km offshore. The 1977 boreholes also 


radiocarbon dates, po 
AF cc profiles. (Sinha OEIS) 


YUKON DELTA COASTAL PROCESSES 
STUDY, 


Houston Univ., TX. Dept. of Geology. 
For primary bibliographic entry see Field SC, 
W79-06219 


SEISMIC AND VOLCANIC RISK STUDIES ~- 
WESTERN GULF OF ALASKA, 

Alaska Univ., Fairbanks. Geophysical Inst. 

For primary bibliographic entry see Field 5C. 
W79-06221 


SUBSEA PERMAFROST: PROBING, THER- 

MAL REGIME AND DATA ANALYSIS, 

Alaska Univ., Fairbanks. Geophysical Inst. 

T.E. Osterkamp, and W. D. Harrison. 

In: Environmental Assessment of the Alaskan Con- 

tinental Shelf. Annual Reports of Principal Investi- 
tors for the Year Ending March 1978, Vol. XI, 

Fiszards, p 570-6 70-650, October 1978. NOAA, Outer 

Continental Shelf Environmental Assessment Pro- 

gram, Boulder, Colorado. 03-5-022-55, 


gy rad *Hazards, *Permafrost, *Drilling, Ba- 

seline studies, Resources development, Environ- 
mental effects, Oil pollution, *Outer Continental 
Shelf, *Thermal regime, Petroleum development, 
Beaufort Sea, Chukchi Sea. 


i: objectives - to we Se, the pagrran a 
rost in 

ten besides a direct measurements, the program 

includes an effort to understand the basic physical 

Bess for | msible for the subsea regime, as 

for predictive models. Work has been carried 

out in both the Chukchi and Beaufort Seas, and the 

velop pron are stated separately for ai pea R.. ta 
v proper precaution against poten 

is needed for the wecisaanal 


P' 

tribution. It should be emphasized that 
exist only near Barrow and Prudhoe Bey in the 
Beaufort Sea and that extrapolations to other areas 
must be highly speculative. For the present the 
concerns are for safety of exploratory drilling, 
but the eventual objective is not only to fiad, but 
to produce hydrocarbons. At this stage, 
and hydrate conditions will be even more impor- 
tant since hot fluids in the well-bore are unavoid- 
able. Thus, it is very important to maximize the 

derived downhole information at the initial stage 
of exploratory drilling. (Sinha-OEIS) 
W79-06222 


BEAUFORT SEACOAST PERMAFROST STUD- 


Alaska Univ., Fairbanks. Geophysical Inst. 

J. C. Rogers, and J. L. Morack. 

In: Environmental Assessment of the Alaskan Con- 

tinental Shelf. Annual Reports of Principal Investi- 
tors for the Year Ending March 1978, Vol. XI, 

Flazards, p 651-688, October 1978. 9 fig, 1 tab, 19 

ref. NOAA, Outer Continental Shelf Environmen- 

<i eu Program, Boulde, Colorado. 03-5- 


Descriptors: *Permafrost, *Hazards, *Seismic stud- 
ies, *Baseline studies, Resources dev it, Dis- 
tribution, Environmental effects, Oi lution, 


Alaska, *Outer Continental Shelf, Petro de- 
velopment, Beaufort Sea, Thermal models. 


The known oil reserves along the Beaufort Sea 
coast coupled with a national need to develop 
these resources have focused attention on the dis- 
tribution and character of permafrost in that area. 


Field 2—WATER CYCLE 


Group 2C—Snow, Ice, and Frost 


This study of coastal offshore permafrost utilizes 
ome eager techniques to probe oo 
ttom. most important parameter to 
Also, the depth to the top of the bo 
" to top o perma- 
frost beneath the ocean floor is to be determined. 
The distribution study has focused primarily on the 
Prudhoe Bay area with emphasis at 
Point Barrow. The truncation of permafrost be- 
neath the ocean is of interest, = the 
shape of the frozen-nonfrozen boundary. One 
import facet of the second objective is determining 
the nature and extent of the permafrost beneath the 
barrier islands. These results will provide valuable 
information for refinement and testing of thermal 
models as well as for bs aap | operational 
methods for offshore oil and gas development. The 
third major objective is to provide mney = 
rt reconnaissance drillin g programs. (Sinha- 
OBIS) 
W79-06223 


Trost. 


SEDIMENT TRANSPORT IN NORTON 
SOUND - NORTHERN BERING SEA, ALASKA, 
Geological Survey, Menlo Park, CA. 

For primary bibliographic entry see Field 5C. 
W79-06227 


SEISMOTECTONIC STUDIES OF NORTH- 
EAST AND WESTERN ALAS 

Alaska Univ., Fairbanks. Geophysical Inst. 

For primary bibliographic entry see Field 5C. 
W79-06230 


TRITIUM AND CARBON-14 DISTRIBUTIONS 
IN SEAWATER FROM UNDER THE ROSS ICE 
SHELF PROJECT ICE HOLE, 

Scripps Institution of Oceanography, La Jolla, CA. 
For primary bibliographic entry see Field 2L. 
W79-06241 


OCEAN TIDE AND WAVES BENEATH THE 
ROSS ICE SHELF, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Geological Sciences. 

For primary bibliographic entry see Field 2L. 
W79-06242 


AND MELTING BENEATH 
THE ROSS ICE SHELF, 

Lamont-Doherty Geological Observatory, Pali- 
sades, NY. 


For primary bibliographic entry see Field 2L. 
W79-06243 


ROSS SEA REGION IN THE MIDDLE MIO- 
CENE: A GLIMPSE INTO THE PAST, 
Macquaries Univ., North Ryde (Australia). School 
of Biological Sciences. 

For primary bibliographic entry see Field 2J. 
W79-06244 


ROSS ICE SHELF SEA TEMPERATURES, 

New Zealand Oceanographic Inst., Wellington. 

A. E. Gilmour. 

Science, Vol. 203, No. 4379, p 438-439, February 
2, 1979. 1 fig, 6 ref. 


Descriptors: *Water temperature, *Sea water, 
*Antarctic, *Ice, Cold regions, On-site investiga- 
tions, On-site data collections, Data processing, 
Temperature, Instrumentation, Equipment, Sam- 
ling, Melting, Circulation, Water circulation, Sa- 
inity, Oceanography, *Ross Ice Shelf. 


Two temperature profiles recorded by a sensitive 
bathythermograph at the Ross Ice Shelf Project 
site (82 deg 22.5 min S, 168 deg 37.5 min W) were 
presented. From the shape of the profiles it was 
concluded that an inflow of water at intermediate 
depths provides a source of heat to drive a regime 
in which ice is melted from the interface at a depth 
of 360 meters. Melting maintains the temperature 
of a thick layer under the ice at about -2.14C, close 
to the ambient freezing temperature. A very well 





mixed layer about 35 meters thick was found at the 
seabed. (Sims-ISWS) 
W79-06245 


MIOCENE GLACIOMARINE SEDIMENTS 
FROM BENEATH THE SOUTHERN ROSS ICE 
SHELF, ANTARCTICA, 

Northern Illinois Univ., De Kalb. Dept. of Geolo- 


gy. 
For primary bibliographic entry see Field 2J. 
W79-06246 


THE ROSS ICE SHELF PROJECT, 
Nebaska Univ., Lincoln. Ross Ice Shelf Project 


Management Office. 

J. W. Clough, and B. L. Hansen. 

Science, Vol. 203, No. 4379, p 433-434, February 
2, 1979, 2 fig, 27 ref. 


Descriptors: *Ice, *Antarctic, *On-site investiga- 
pel nemly aln  A g, Boao 
iology, , 
Heat transfer, Courrents(Weter), Cold regions, On: 
on collections, Reviews, *Ross Ice Shelf, Ice 
elves. 


A hole was drilled through the Ross Ice Shelf 450 
kilometers from the barrier. Scientific —— 
through this hole revealed a population 
crustaceans, fish, and microbial biomass. The 
seabed consists of mid-Miocene glaciomarine mud. 
Geothermal heat flow is average. Cossnogmetic 
data indicate an active circulation and melting at 
the base of the ice. (Sims-ISWS) 

W79-06247 


LAKE ERIE IN MID-WINTER, 
Canada Centre for Inland Waters, Burlington (On- 


tario). 
For primary bibliographic entry see Field 2H. 
W79-06403 


2D. Evaporation and Transpiration 


A COMPARISON OF TWO FORMULA TYPES 
FOR CALCULATING LONG-WAVE RADI- 
ATION FROM THE ATMOSPHERE, 
Agricultural Research Service, Sidney, MT. 
Northern Plains Soil and Water Research Center. 
J. K. Aase, and S. B. Idso. 

Water Resources Research, Vol. 14, No. 4, p 623- 
625, August, 1978. 1 fig, 1 tab, 14 ref. 


Descriptors: Radiation, Thermal radiation, Solar 
radiation, Air temperature, Humidity, Vapor pres- 
sure, Estimating equations. 


Measurements of ry Ayer radiation at Sidney, 
Montana, indicated that both an analytically de- 
rived equation and an empirically derived equation 
for clear-sky conditions adequately predict the 
long-wave radiation flux at that site for screen 
level air temperatures above 0C. However, for air 
temperatures below OC the analytical equation 
always underestimated the true radiation, while the 
empirical equation just slightly underestimated it, 
then matched it, and then overestimated it, as air 
temperature decreased from OC to -37C. These 
discrepancies in the below OC temperature regime 
indicated that the equations might need some 
modification to conform more closely to reality for 
a conditions. (Skogerboe-Colorado 
tate 
W79-06029 


EVAPOTRANSPIRATION FROM DOUGLAS 
FIR STANDS 


EXPOSED TO SOIL WATER 
DEFICITS. 


British Columbia Univ., Vancouver. Dept. of Soil 
Science. 

T. A. Black. 

Water Resources Research, Vol. 15, No. 1, p 164- 
170, February 1979. 11 fig, 3 tab, 23 ref. 


Descriptors: *Evapotranspiration, *Douglas fir 
trees, *Soil water, Root zone, Trees, Water bal- 
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Lee. 
Water Resources Research, Vol. 15, No. 1, p 159- 
163, February 1979. 3 fig, 3 tab, 15 ref. 


Descriptors: ese orgy er tion, *Forests, *Pine 

trees, *Energy ition, Heat, Water 

loss, Temperature, Humidity, Clouds, Rain- 

—- en oe 
ues. 


daily eva iration totals were determined 
dein a tela period for a 9-year-old pine forest 
situated in the upper Rhine area of Germany. A 
relationship between the soil water ex- 
_ oe nen ae 
eval tion to the av: was 
Rate Bret 


; 


W79-06069 


CLIMATOLOGICAL ESTIMATES OF LAKE 
EVAPORATION, 

Department of the Environment, Ottawa (Ontar- 
io). Hydrology Research Div. 

F. I. Morton. 

Water Resources Research, Vol. 15, No. 1, p 64 
76, February 1979. 6 fig, 5 tab, 15 ref. 


: *Arizona, *Oklahoma, ‘*California, 
ada, *Canada, *Lake Ontario, Evaporation, 
*Energy budget, Climatology, Transpiration, Tem- 
perature, umidity, Radiation, Environment, 
Lake evaporation, *Areal evaporation, *Nile 
River, *Lake H CA), *Salton Sea, *Dauphin 
Lake(MB), *Lake Mead, Areal i 
Annual lake evaporation, Sunshine, Land environ- 
ment. 


A model for estimating areal evaporation and tran- 
spiration was modified slightly to provide esti- 
mates of annual lake evaporation from monthly 
observations of temperature, humidity, and sun- 
shine duration (or radiation) in the land environ- 
ment. The model estimates were higher than the 
more conventional estimates in humid areas and 
lower in arid areas, with the latter tendency par- 
ticularly noticeable in the case of Lake Nasser on 
the Nile River. However, the results agreed very 
well with comparable water budget estimates for 
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from the area before flooding. (Roberts-ISWS) 
W79-06261 


; 
H 
i 


; 


IGTIME 
THE DRAINAGE BASINS 
OF THE FOREST ZONE OF THE EUROPEAN 


O. I. Krestovskiy, and A. G. : 
Soviet Pio : Selected Papers, Vol. 16, No. 2, 
[tana 977. 2 fig, 2 tab, 11 ref. Translated from 
rudy Gosudarstv Gidrologicheskogo In- 


ROLE OF EVAPORATION IN SPRIN 
RUNOFF LOSSES IN 


: “Evaporation, *Snowmelt, *Runoff, 


water, Drainage, Watersheds(Basins 
casting, On-site investigations, On-site data collec- 
pe ts pans, Melting, Water loss, 


Evaporation during the spring flood takes place 
from the surface of the snow, from water at the 
surface of a basin, and from snow-free soil. Total 
evaporation from the date of establishment of the 

Sapper, i * Gite tax pata of 
snow , ie., during the period o 
runoff formation at the surface of drainage basins, 
averages 30-50 mm in the lowland area of the 
forest zone of the European USSR and varies by 
years and basins from 15 to 60 mm. Evaporation 
accounts for 30-60% of the total spring water 
losses, or 15-25% of the total water equivalent by 
the avy — rene melting and a 
during runoff-forming period in g. y 
total ion from more than 0% wooded 
basins averages about 1.0 mm/day and varies little 
from year to year. Therefore, total evaporation is 

ined in many respects by the duration of the 
runoff-forming period, i.e., period of snow 
melting in forests, which depends to a large extent 
on the water equivalent. The presence of an indi- 
rect relation between total evaporation and the 


water valent of snow makes it possible to 
gusiioelns water losses through evaporation. In 
existing methods for the beta! 1 forecasting of 
the spring runoff volume, the losses of water 
through evaporation are taken into account auto- 

ically, since the water equivalent of snow is the 
ws in all prognostic relations. (Sims- 


NEW EVALUATION OF THE ADVISABILITY 
THE EASTERN SHALLOWS 
CASPIAN, 


R. V. Nikolayeva, and R. Ye. Pereslegina. 

Soviet Hydrology: Selected Pa Vol 16, No 2, 

| Ba ay 1977. 9 tab, 18 ref. Translated from 
lya Akademii Nauk SSR, Seria Geografi- 

cheskaia, No 6, p 49-56, 1977. 


Descriptors: *Water loss, *Evaporation, *Shallow 
water, Coasts, Wind tides, Winds, Water levels, 
Precipitation(Atmospheric), Hydrologic budget, 
Dams, Wetlands, *USSR, *Caspian Sea. 


From refined computations of irreversible water 
losses through evaporation from the temporarily 

foe savings in the hydrologic budget ofthe sea 
possible savings in the hydrologic budget of the sea 
after separation of the shallows, it was concluded 


that it is inadvisable to construct dams to reduce 
the water area of the Northern Caspian. (Sims- 
ISWS) 

W79-06413 


A PARAMETERIZATION OF THE EVAPORA- 
TION FROM NONSATURATED SURFACES, 
Commonwealth Scientific and Industrial Research 
Organization, Mordialloc (Australia). Div. of At- 
mospheric Physics. 

I. J. Barton. 

Journal of Apes Meteorology, Vol 18, p 43-47, 
January 1979, 2 fig, 15 ref. 


Descriptors: *Parametric hydrology, *Evapora- 

tion, *Surfaces, Radiation, Moisture content, Tem- 

ture, Air temperature, Variability, Moisture, 

il moisture, *Unsaturated surfaces, Net radi- 

ation, Constants, Variables, Moisture availability, 

Open grassland surfaces, Near-surface soil mois- 
ture. 


The parameterization of evaporation proposed by 
Priestley and Taylor was modified to Pie account 
of nonsaturated surfaces. it was suggested that 
evaporation could be expressed as a function of net 
radiation, air temperature, a constant related to the 
nature of the surface, and a variable that was 
dependent on moisture availability. The constant 
was equal to 1.26 for water and open grassland 
surfaces, but was nearer unity for some other sur- 
faces. The variable was found to be directly related 
to near-surface soil moisture content for both bare 
and grassland surfaces. (Roberts-ISWS) 
W79-06422 


2E. Streamflow and Runoff 


FORECASTING SEASONAL SNOWMELT 
RUNOFF: A SUMMARY OF EXPERIENCE 


neering. 

D. P. Lettenmaier, and T. J. Waddle. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-294 656, 
Price codes: A06 in paper copy, AO1 in microfiche. 
Charles W. Harris Hydraulics Laboratory Techni- 
cal a No. 59, November 1978. 104 p, 27 fig, 8 
mF ref. OWRT B-071-WASH(2). 14-34-0001- 


Descriptors: *Runoff forecasting, *Snowmelt, Sto- 
chastic hydrology, Optimization, Reservoir oper- 
ation, Watersheds. 


Two alternative approaches to forecasting seasonal 
runoff volumes from watersheds with substantial 
snow storage were investigated. In the first, a 
continuous simulation model developed by the Na- 
tional Weather Service River Forecast Center in 
Sacramento, California was applied to the Cedar 
River, Washington. Although the model had 
proved quite successful in forecasting runoff from 
several California Sierra Nevada streams, the 
model could not be successfully calibrated for use 
in forecasting Cedar River runoff. Problems were 
traced to the snowpack accumulation and ablation 
module of the model; adequate performance of the 
land module was observed as evidenced by suc- 
cessful simulation of runoff events during seasons 
of the year with minimum snow water storage. 
The principal difficulties with the snowpack 
module ses to be (1) use of the saturated 
adiabatic lapse rate for temperature computation 
sseeten of weather conditions, (2) an unrealisti- 

ly low partition temperature for discrimination 
between precipitation falling as rain and snow, (3) 
the method of computation of cloud cover for 
modification of solar radiation reaching the snow- 
pack, (4) unrealistically low wind movement re- 
quired to calibrate the condensation melt portion 
of the snowpack module, and (5) possible underes- 
timation of the free water retention in the snow- 
oo The second approach employed was a modi- 
ication of Tangborn’s (1977) basin storage ac- 
counting approach, in which parameters are esti- 


WATER CYCLE—Field 2 
Streamflow and Runoff—Group 2E 


mated by regression. The model was applied to 
three Washin, streams: the Cedar, Kuatlens 
and Stehekin Rivers. Inclusion of the snow course 


and 
made little difference to the American River fore- 
casts. Forecasts had little value beyond about 
March 15 for all the basins and had negative value 
to the Stehekin River forecasts. Increased precipi- 
tation forecast worth was observed for early 
winter runoff forecasts. 
W79-06047 


INCORPORATION OF FORECASTED SEA- 
SONAL RUNOFF VOLUMES INTO RESER- 
VOIR MANAGEMENT, 

Washington Univ., Seattle. Dept. of Civil Engi- 
neering. 

S. J. Burges, and K. Hoshi. 

Available from the National Technical Information 
id, VA 22161 as PB-294 655, 


Service, Sprin 

Price codes: AOS in paper copy, AO! in microfiche. 
Charles W. Harris Hydraulics Laboratory Techni- 
cal Report No. 58, November 1978. 92 p, 7 fig, 8 


hy ref. OWRT B-071-WASH(1). 14- 1- 


Descriptors: *Snowmelt, Stochastic hydrology, 
Optimization, Reservoir operation, *Runoff fore- 
casting, Regression analysis. 


The — approaches can be classified as 
regression methods, pseudo water balance meth- 
ods, and water balance methods. The major effort 
of this report focused on disaggregating predicted 
total seasonal runoff volumes to yield conditional 
probability distributions of flow in each month of 
the total forecast period. These conditional distri- 
butions were used as principal input data to a 
reservoir operation model. Forecasts of total snow- 
melt seasonal runoff volumes were used to deter- 
mine operating rules for hypothetical reservoirs to 
determine the relative advantage of using forecast- 
ed flow over the unconditional flow state. Com- 
mene were made using chance constrained 
inear programming (CCLP) formulations for the 
operation of a single multiple p reservoir 
with and without snowmelt runoff forecasts. Two 
reservoir sizes, one approximately 20% and the 
other 100% of the mean annual flow volume of a 
river, were examined. Flow data from the Cedar 
River, Washington, were used to reflect runoff 
patterns typical of much of the Pacific Northwest 
region. Conditional streamflow distributions for 
months March-August were developed for given 
total March-August runoff volume amounts. These 
conditional distributions were used to develop 
Linear Decision Rules (LDR’s) for the release 
from the reservoir. Economic benefits were com- 
puted for maximum ignorance operating rules 
(Type A), Type A operating rules with conditional 
inflows (Type B) and LDR’s and benefits based on 
the conditional flows (Type C). Generally, under 
Type C operation there was less uncertainty in the 
cumulative distributions of water supply and reser- 
voir freeboard (surrogate for fl control) than 
when Type A operation was used. 

W79-06048 


DISPERSION OF SOLUBLE POLLUTANTS IN 
NON-UNIFORM RIVERS, I. THEORY, 
Commonwealth Scientific and Industrial Research 
Organization, North Ryde (Australia). 

For primary bibliographic entry see Field 5B. 
W79-06065 


DISPERSION OF SOLUBLE POLLUTANTS IN 
NON-UNIFORM RIVERS, II. APPLICATION 
TO EXPERIMENTAL RESULTS, 
Commonwealth Scientific and Industrial Research 
Organization, North Ryde, (Australia). 

For primary bibliographic entry see Field 5B. 
W79-06066 


AN OBJECTIVE CRITERION FOR THE SE- 
LECTION OF REPRESENTATIVE BASINS, 
Ibadan Univ. (Nigeria). Dept. of Geography. 








Field 2—WATER CYCLE 
Group 2E—Streamflow and Runoff 


hd 
penpnnnn, Renee NO 15, No. 1, p 148- 
Ise Fetsosey 1979. 6 fig, 5 tab, 28 ref. 


*Watersh * Africa, 
pater Geog), *Geomor- 
Geology, 


*Basins, * 
com 
morphology cots 


The existence of a hydrological — area is 
questionable. Therefore, it is ly that a drain- 
age basin can truly represent the diverse environ 

ital and terrain conditions in any given area. 
The “a documented strong association be- 


tween aap cages ma Te- 
Fo pe here oa hg — hy- 

y simi ae ~ ty 
cde onsnaenabeloas 


B. W. Davy, and T. R. H. Davies. 
Water Resources Research, Vol. 15, No. 1, p 103- 
106, February 1979. 1 fig, 25 ref. 


Descriptors: *Geomorphology, Lrontyy *Ana- 
Channels, Channel *Fluvial sediments, Meanders, 

Channel morphology, Thermodynamics, 
oo rocessing, Mathematical models, Hydrol- 
juvial geomorphology. 


The thermodynamic basis of entropy concepts as 
cuties in fluvial geomorphology was examined 
closely. It was shown that the principle of mini- 
mum entropy production rate and the — le 
that the most probable state of a s t 
which corresponds to a maximum o! posed are 
not applicable in stream situations. It was conclud- 
ed that the use of entropy as an aj h to stream 
behavior and sediment transport is of dubious va- 
: (Sims-ISWS) 
W79-06074 


DISSOLVED IRON--AN INDICATOR OF THE 
GROUNDWATER COMPONENT OF SMALL 
STREAMS DRAINING A GRANITE TERRAIN, 
SOUTH CAROLINA, 

South Carolina Univ., Columbia. Dept. of Geolo- 


gy. 

I. Kheoruvenromne, and L. R. Gardner. 

Water Resources Research, Vol. 15, No. 1, p 15- 
20, February 1979. 5 fig, 1 tab, 19 ref. 


Descriptors: *Dissolved solids, *Iron, *Streams, 
*Groundwater, *South Carolina, On-site data col- 
lections, Model studies, Mathematical models, 
Streamflow, Runoff, Groundwater movement, 
Forests, Vegetation, Vegetation effects, Flow, 
Temporal distribution, Water quality, Hydrology. 


The flow and dissolved iron content of two small 
streams draining a woodland basin and a recently 
deforested basin on a granite pluton in Kershaw 
County, South Carolina, were measured biweekly 
from September 1974 through August 1973, 
During spring and summer, the flow of the stream 
draining the deforested basin was reduced relative 
to that of the woodland basin because of the higher 
transpiration associated with stew biomass accu- 
mulation by the newly established vegetation in 
the deforested basin. The observed relative reduc- 
tion in flow was accompanied by a relative in- 
crease in iron concentration in the flow from the 
deforested basin. Analysis of the data also indicat- 
ed that the rate of export of dissolved iron from 
both basins is independent of stream discharge. 
These observations suggested that the dissolved 
iron content of these streams is controlled by the 
dilution of iron-rich paps by essentially 
iron-free surface runoff and shallow interflow. A 


simple mixing model based on this hypothesis was 
developed and was found to fit the data. (Sims- 
ISWS) 

W79-06078 


CONSTRUCTION OF MODELS FOR FORE- 


Akademiya Nauk URSR, Kiev. Inst. Kibernetiki. 
A. G, Ivakhenko. 
In: American Soviet Symposium on Use of Math- 


——. Kharkov and Rostov-on-Don, USSR, 
ber 9-16, 1975. Environmental Research 
Breeze, Flap 127-152, September 

p - 
Agency, Gulf Brose, F 4 fig, 11 tab, 32 ref. 


Descriptors: *River basins, *F *Water 

quality, *Mathematical models, *Self-or, tion, 

*River flow, igi geese “<r 

solved oxy, L enealory Reservoirs, Optimiz- 
rge(Water), MUSSER) 

mum complexity, Dnieper ver(U y Lagran- 

The purpose of the research herein is to 


reported 

create mathematical models which adequately de- 
scribe the dynamics of river basins and which are 
p snore both for forecasting and for deliberately 

and controlling the basins. Self-organiza- 
tion methods are considered the most 
mathematical models for identi and contro 
ing such systems. Work in this field from 1971 to 
1975 was conducted at the Institute of Cybernetics 
of the Academy of Sciences, of the Ukraine. Con- 
struction of forecasting models for eae 
developed ee tae purposes was ob- 
tained at the VNIIVO Institute of the USSR Min- 
istry of Land Reclamation and Water Use. Consid- 
ered herein are: synthesis of models of the princi- 
fw of self-organization; mathematical models for 
forecasting river flow; long-term forecast of the 
average annual flow of the Dnieper River; math- 
ematical models for forecasting the quality of river 
water; and methods of managing the discharge of 
ont plant reservoirs. ‘omen of sathclitiog- 

tion are given, including forecasting of 

oe with accuracy around 20%. Synthesis of 
the dynamics equations of the hydroelectrical 
power station discharge water reservoirs and the 
loss functions are shown. The equations obtained 
were used for synthesis of two-criteria manage- 
ment of the hydroelectric power station discharge 
in accordance with the ideas of multicriteria opti- 
_ (See also W79-06166) (Bell-Graf--Cor- 
nell) 
W79-06171 


APPLICATIONS OF RECURSIVE ESTIMA- 
TION QUES TO TIME VARIABLE 
HYDROLOGICAL SYSTEMS, 

Institute of Hydrology, Wallingford (England). 

P. G. Whitehead. 

Journal of Hydrology, Vol. 40, No. 1/2, p 1-16, 
January 1979. 5 fig, 1 tab, 16 ref. 


Descriptors: *Time series analysis, *Methodology, 
*Model studies, *Hydrologic systems, Rainfall- 
runoff relationships, River systems, Hydrology, 
Optimization, Equations, Mathematical models, 
Rivers, Algorithms, *Recursive estimation tech- 
niques, Time variable hydrological system, Maxi- 
mum likelihood algorithms. 


A flexible methodology was illustrated. The meth- 
odology used the recursive instrumental variable 
approximate maximum likelihood algorithms of 
time-series analysis to identify parameter variations 
and to characterize time-varying hydrological sys- 
tems. The approach was developed for a single- 
input--single-output rainfall--runoff process and 
was extended to the multivariable situation for a 
river water quality system. (Lee-ISWS) 

W79-06251 





MODELING. ALLUVIAL CHANNEL BED 
TRANSIENTS, 

Colorado State Univ., Fort Collins. Dept. of Civil 
For primary bibliographic entry see Field 2J. 
W79-06252 


wrorncn en OF NONLINEAR 
ct , Honolulu. Dept. of Ocean Engineer- 
G. Niemeyer. 
Journal of the Hydraulics Division, Amarices, So- 

of Civil Vol. 105, No. HY3 
Paper 4420, p 185-195, March 93 
fig, 12 ref, 2 append. N '74-23005. 


Descriptors: *Steady flow, *Rivers, *Model stud- 
Mathematical Computer 


W8-06253 


INSTANTANEOUS UNIT HYDR 
WITH NEGATIVE ORDINATES--POSSIB 
Technion - Israel Inst. of Tech., Haifa. Faculty of 
Industrial and Management Engineering. 


Hy 


‘ ony erin and A. Golan. 
Resources Research, bo 15, No 1, p 121- 
Dor February 1979. 7 fig, 21 ref. 
: *Unit hydrographs, *Runoff, *H 


drology, Hydrography Equations, , 
Flow, Time, Precipitation excess, Storm runoff. 


runoff system. Obviously, impulsive 
unt hyde not ph UUH) —s the instantaneous 
unit hydro; (tUH) oot Ss oreanern 
since the TUH 4s the direct surface run 
(known as the ‘output’) to an faobamanons $ rainfall 
burst of unit volume and such runoff, by definition, 
cannot be negative. Desir aan iia 
graph with negative ordinates ((UHWNO) desir: 
able. Now the answer is no, because of the restric- 
tions that have to be imposed on the input. The 
purpose of this paper was not to justify the assump- 
tion of linearity, an assumption which is open to 
serious doubts, but rather to point out that 
TUHWNO can be of value if and when linearity of 
surface runoff systems is assumed. Two problems 
were considered: (1) The first is the ability of an 
ITUHWNO to represent a real-world surface runoff 
system. A ‘degenerate IUH’ does not have this 
ability, and hence the term ‘nondegenerate IUH’ 
was carefully defined in the paper. eral condi- 
tions were derived in the paper which enable deci- 
sion as to the rag ae iven IUHWNO. (2) 
The second pi tion of 
class of cdnieible ing wets 9 a surface runoff system 
wae 2 ted by a oe. nondegenerate 
two problems are relevant to 
aaa or not one should explicitly introduce 
nonnegativity sign constraints into the [UH ordin- 
ates in the identification of a surface runoff system 
from ying records. Possible extensions to 
nonlinear and time-varying systems were consid- 
ered in the >" continuous or discrete-time 
—. genes 
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A GEOMORPHIC MODEL FOR USE IN 
STREAMFLOW ROUTING, 
Tennessee Valley Authority, Knoxville. 


R.P. 
Water Resources Research, Vol. 15, No. 1, p 95- 
101, February 1979. 4 tab, 24 ref. 


: “Streamflow, *Routing, *Geomor- 


Regreton anata, a mee 30 


7 


aul 
il 
: 
if 


normally used in streamflow routing 
Planning-level ap applications. (Sims-ISWS) 


INITIAL F IG 
ON SIZE AND TIMING OF PEAK FLOWS IN A 
SMALL 

OREGON 

Pacific Northwest Forest and Ex ent 


Resources Research, Vol. 15, No. 1, p 90- 
ana ee ref. NSF 


;  *Peak disc *Oregon, 
*Watersheds(Basins), *Lumbering, Forest water- 
sheds, Snowmelt, Hydrology, Storm runoff, Model 
studies, Flow, Snow, Trees, *Clearcut logging. 


Size of annual peak flow in a small watershed in 
Oregon ~~ reduced 32%, and average 
delay of all peak flows was nearly 9 hours foliow- 
po clearcut logging. Size of annual flows 
caused by rain with snowmelt was 
and peak flows resulting from rain with snowmelt 
were delayed an eam of nearly 12 hours fol- 
lowing ae eee were attributed mainly to 
differences —— accumulation and melting 
“ snow. No si it changes were detected in 
size or timing of flows that resulted from 
rainfall alone. (Lee-ISWS) 
W79-06260 


te 


FEDS PUSH FOR WHOLLY INTEGRATED 
STATE/EPA PROGRAMS, 

For primary bibliographic entry see Field 5G. 
W79-06297 


LOW-FLOW FREQUENCY OF MINNESOTA 
STREAMS. 


’ 
Geological Survey, St. Paul, MN. Water Re- 
sources Div. 
For poeey bibliographic entry see Field 7C. 
W79-06321 


SPATIAL CORRELATION OF HYDROLOGIC 
AND PHYSIOGRAPHIC ELEMENTS, 

Swedish Meteorological and Hydrological Inst., 
Norrkoping. 

L. Gottschalk. 


Nordic Hydrology, Vol 9, No 5, p 267-276, 1978. 2 
fig, 8 ref. 


Descriptors: wan ore *Physiographic 
provinces, * de *Model studies, 
Pe ara ie apn models, Rivers. F Flow, River flow, 
Dee deo sa ager: pga Runoff, 


paper, space correlation 


was made with 
empi space s of hydrologic 
po pct one elements. (Sims-ISWS) 
W79-06405 


THE WATERSHED INFLUENCE ON STORM 
RUNOFF IN SMALL NORWEGIAN RIVERS, 
Norges Vassdrags- og Elektrisitetsvesen, Oslo. 

~ primary bibliographic entry see Field 2A. 


= DYNAMICS OF A DRAINAGE NET- 


| agri ga Univ. (England). Dept. of Geogra- 
Fer —_. bibliographic entry see Field 2A. 


COMPUTATION AND FORECAST OF THE 
SPRINGTIME FLOOD VOLUME IN THE 
VYATKA RIVER, 


> LA. rp tees 

yarology: : Selected Papers, Vol 16, No 2, 

pan, 1977. 3 fig, 2 tab, 7 ref. Translated from 

ly Gosudarstvenn yn Gidrologicheskogo In- 
pe No 233, p 15-26, 


Descriptors: *Runoff, *Floods, *Flood forecasting, 
*Model studies, Mathematical models, Snowmelt, 
edie bana a Melt water, 
Soil water, Rivers, Forecasting, Flood dis- 
charge, *USSR, *Vyatka River(USSR). 


A method for computing and forecasting spring- 
time water losses and runoff depth during the flood 
River and the second quarter for the Vyatka 
iver basin was described. It was developed on the 
of network observations of the 
Heeensngandesnepedl Service over the period of 
1936-1974. The proposed method is effective and 
based on the use of the autumn-winter river runoff 
and the depth of soil freezing in the field as indica- 
tors of the water storage capacity of the basin in 
spring. However, use of normal precipitation in- 
stead of actual precipitation for runoff paren 
reduces the effectiveness of the proposed meth 
since precipitation during the snow meltin r. ano 
can be smaller or greater by a factor of 5 than 
normal precipitation and runs off the entire basin 
with a runoff coefficient of 0.8-1.0. Therefore, the 
further improvement of forecasts of the bases 
runoff volume of the Vyatka River must be 
ed toward impro the method of forecasting 
spring = reaae n. (eims-ISWS) 


ROLE OF EVAPORATION IN SPRINGTIME 
RUNOFF LOSSES IN THE DRAINAGE BASINS 
uss FOREST ZONE OF THE EUROPEAN 
For primary bibliographic entry see Field 2D. 
W79-06409 


ESTIMATION OF THE ERROR IN THE DE- 
TERMINATION OF SOIL WATER STORAGE 
AT OBSERVATION POINTS, 

For primary bibliographic entry see Field 2G. 
W79-06410 


ROLE OF HYDROPHYSICAL SOIL PROPER- 
TIES IN SPRING FLOOD RUNOFF LOSSES, 
For primary bibliographic entry see Field 2G. 
W79-06411 


WATER CYCLE—Field 2 
Streamflow and Runoff—Group 2E 


RUNOFF-REGULATING PROPERTIES OF 

DRAINED FORESTS IN LATVIA, 

Latvial Scientific Research Inst. of Forest Manage- 

ment Problems (USSR). 

A. A. Ayre. 

Soviet Hydrology: Selected Papers, Vol 16, No 2, 
173-175, 1977. 3 fig, 1 tab, 6 ref. Translated from 

Eccoviebinlos No 5, p 67-71, 1977. 


Deaccipees: ‘ou be e, *Forests, Soils, 
types, Flees, Rainfall, 

Prccioita a sheric) 5 eee Po ag 

Trees, Forestry, *USSR, * 

The results of investigations of the runoff regime in 


the drained forests of Latvia were examined. The 
data obtained in small wooded e basins 
indicated that the relatively thin network of shal- 
low ditches used at the present time to drain the 
forests does not cause adverse changes in river 
runoff. As compared to drained forests on hydro- 
morphic mineral soils, the flood runoff from 
drained forests on peat soils is smoother, higher 
during the low-flow period, and more sustained. 


(Sims-ISWS) 
W79-06414 
FIELD PROCEDURES AND EVALUATION OF 


A SLUG DILUTION GAUGING METHOD IN 
MOUNTAIN STREAMS, 

Geological Survey of Canada, Ottawa (Ontario). 
For — bibliographic entry see Field 5B. 
W79-064 


INDUCED CHANNEL INSTABILITY AND HY- 
DRAULIC GEOMETRY OF THE MANGA- 
WHARA STREAM, NEW ZEALAND 


” ’ 
Waikato Univ., Hamilton (New Zealand). Dept. of 
Earth Sciences. 
J. R. Bennett, and M. J. Selby. 
Journal of Byres (New Zealand), Vol 16, No 
2, p 134-147, 1977. 4 fig, 5 tab, 24 ref. 


Descriptors: *Channel morphology, 
*Watersheds(Basins), ‘Streams, ‘Streamflow, 
Rivers, Channels, Hydraulic gradient, Erosion, 
Sedimentation, Forests, Pastures, Grasslands, 
Banks, Stability, = Width, Meanders, Hydrau- 
lics, Hydrology, whara Stream(New Zea- 
land), *New land, Forest clearing effects. 


Approximately 50% of the Mangawhara catch- 
ment has been converted from forest to pasture in 
the last 50 years. Streamflow is now more — 
sive to intense rainfalls, and the supply of 
to the channel has increased as a result of landslid- 
ing on the slo It has been suggested that in- 
creases in oad and water disc ‘ge will be 
accompanied by increases in channel width, mean- 
der wavelength, and width-depth ratio and by a 
decrease in sinuosity. Changes in gradient and 
= sod be in either direction. For the Manga- 
recorded changes are as suggested, 
vine both gradient and depth changes are small 
and of uncertain direction. Measures of the hy- 
draulic geometry both at-a-station and downstream 
obey the laws established for rivers elsewhere. 
(Sims-ISWS) 
W79-06416 


WATER TEMPERATURES OF THE NGARUR- 
ORO RIVER AT THREE STATIONS, 

Ministry a gee, Napier (New Zealand). Water 
and Soil 

Pdi Gam 

Journal of Hydrology (New Zealand), Vol. 16, No. 
2, p 148-157, 1977. 7 fig, 3 tab, 1 ref, 1 append. 


Descriptors: ‘Water temperature, *Rivers, 
*Streamflow, Sampling, Measurement, On-site in- 
vestigations, On-site data collections, Data process- 
ing, Correlation analysis, Regression anlysis, Tem- 
perature, Air temperature, Monthly, Foreign coun- 
tries, Foreign research, Climatology, Hydrology, 
*New Zealand, *Ngaruroro Riv lew Zealand), 
*Kuuripapango(New Zealand), *Whanawhana(New 
Zealand), *Fernhill(New Zealand). 








Field 2—WATER CYCLE 


Group 2E—Streamflow and Runoff 


From 349 random measurements of water tem 
ture d 1961-76 at Kuripapango, Whanaw! 
and Fernhill on the Ngaruroro River, it was found 
that both mean monthly and mean maximum 
monthly water temperatures at each station fol- 
lowed an annual cycle with respective amplitudes 
of about 12 C and 15 C, and they correla highly 
with mean monthly air temperature at Napier. 
number of months during which stated water tem- 
peratures may be exceeded at each station in- 
creased in the downstream direction. A 5-month 
thermographic record of water temperature su 
lemented random measurements to define 
temperature limits at Fernhill in relation to 
flow rates. Highest water tempertures are likely to 
occur in the 10-20 cu m/s flow range, and the 
indication was that below 10 cu m/s, the water 
temperatures decrease rather than increase. This 
phenomenon is probably the effect of channel un- 
derflows and is reinforced during recession by base 
flow. A me my duration pattern and models 
for the prediction of daily maximum and daily 
minimum water temperatures at Fernhill were 
given. (Sims-ISWS) 
W79-06417 


FLOW MEASUREMENT USING A CONDUC- 
ao FLOW METER-INITIAL INVESTIGA- 
Department of Scientific and Industrial Research, 
Taupo (New Zealand). Ecology Div. 

For primary bibliographic entry see Field 7B. 
W79-06419 


STATISTICAL ANALYSIS OF SEDIMENT MO- 
TIONS OF DUNES, 
= and Webster Engineering Corp., Boston, 


For primary bibliographic entry see Field 2J. 
W79-06421 


VIRGIN RIVER STUDY--UTAH: MARCH, 1976, 
Environmental Protection Agency, Denver, CO. 
Surveillance and Analysis Div. 

For ay bibliographic entry see Field 5A. 
W79-064 


2F. Groundwater 


BASIC HYDROGEOLOGY - GLACIAL DEPOS- 
ITS AS AQUIFERS, 

For primary bibliographic entry see Field 2J. 
W79-06013 


DATING GROUND WATER, 
oo Water Age, Vol. 12, No. 11, p 29-30, July, 


Descriptors: *Radioactive dating, *Ground water, 
Radioisotopes, Australia, Groundwater movement, 
Groundwater neg Groundwater mining, 
Groundwater basins, Deep percolation, Artesian 
aquifers, Desertification, Water 
management(Applied). 


Radioisotope dating of ground water in Australia’s 
Great Artesian Basin indicates that ground water is 
moving southwest towards south Australia at the 
rate of about one meter per year. If water from 
artesian wells is thousands of years old it will not 
be replenished rapidly enough to compensate for 
its withdrawal and is, in effect, being mined. Thus, 
dating of ground water can be a tool in ground 
water management and can help avoid desertifica- 
tion in areas such as Australia. (Purdin-NWWA) 
W79-06016 


PROCEEDINGS OF THE FIRST WORKSHOP 
ON SAMPLING GEOTHERMAL EFFLUENTS. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-258 067, 
Price codes: All in Paper copy, Al in microfiche. 
Report EPA-600/9-76-011, May 1976. Proceedings 
of a Workshop held October 20-21, 1975, Las 
Vegas, Nevada. 244 p. 


Descriptors: 


*Geothermal studies, *Monitoring, 
*Sampli 
Gases, 


g, *Thermal water, Steam, Pollutants, 
Chemicals, Water chemistry, Water quality, 
On-site eT ae On-site data collections, 
Data pri ——s Effluents, Brines, Kareena 
Groundwater, Wells, Water wells, S he ps | Equip- 
ment, Instrumentation, Analyti techniques, 
Methodology, *Geothermal energy. 


This was a compilation of papers presented at the 
first in a series of workshops on environmental 
monitoring of geothermal energy development 
held on October 20 and 21, 1975, at the Environ- 
mental Protection Agency’s Environmental Moni- 
toring and Support Laboratory in Las Vegas, 
Nevada. The purpose of this workshop was to 
generate the exchange of ideas and knowledge 
needed to develop a set of standard ep 
sampling methods with assurance of quality in 

those methods. Representatives of industry, univer- 
sities, and pores presented 19 technical 
papers, 12 of which were published in this docu- 
ment. Their content and the discussions which 
followed the presentations provided guidance for 


developing a recognized Referenced Sampling 
Method dbook. (See W79-06053 thru W79- 
06064) (Sims-ISWS) 

W79-06052 


GEOTHERMAL ENERGY DEVELOPMENT, 
Stanford Univ., CA. Dept. of Civil Engineering. 


ee FeO: 
gs of the First Workshop On Sam- 

ping Geothe chem Effluents; Worksho P held Octo- 

21, 1975, Las vege, Nevada. rt EPA- 
600/9-76-011, p 1-35, y 1976. 7 tab, 12 ref. 
Descriptors: *Thermal water, *Geothermal stud- 
ies, *Energy, Projects, Research and develo 
Heat, Temperature, Heated water, Groundwater, 
Water quality, Reviews, Geothermal energy, 
Energy resources. 


The Nation has embarked on an aggressive pro- 
gram to develop its indigenous resources of 
thermal energy. For more than a decade, eother- 
mal energy has been heralded as one of the more 
on forms of energy alternate to oil and pa 
or electric power generation, but during the last 
15 years, the total capacity in the U.S. has reached 
502 MWe, about half the size of a single modern 
nuclear power plant. The upper 10 of the 
earth’s crust may contain more than 3 x 10 to the 
26th sem cal of heat, a resource base readily 
classified as vast. However, much of this energy is 
too diffuse to be exploitable as an energy source. 
Saenereaee resources may be defined as localized 
its of geothermal heat concentrated at attain- 
bi ie depths, in adequate volumes, and at tempera- 
tures sufficient for commercial exploitation. The 
National Geothermal ny was described. (See 
also W79-06052) (Sims-IS 
W79-06053 


GEOTHERMAL EFFLUENTS, THEIR TOXIC- 
ITY AND PRIORITIZATION 
»-; aeameamaaa tee Consultants, San Francisco, 


S primary bibliographic entry see Field 5B. 
W79-06054 


SOME PROBLEMS INVOLVED WITH SAM- 
PLING GEOTHERMAL SOURCES, 

Los Alamos Scientific Lab., NM. 

For primary bibliographic entry see Field 5A. 
W79-06055 


DRILL STEM TESTING AND SAMPLING OF 
GEO-PRESSURED BRINES, 

Halliburton Services, Duncan, OK. 

For primary bibliographic entry see Field 5A. 
W79-06056 


THE SALINITY PROFILE OF THE EAST 
MESA FIELD AS DETERMINED FROM DUAL 
INDUCTION RESISTIVITY AND SP LOGS, 

Bureau of Reclamation, Boulder City, NV. Region 
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Se aan 
pling Geothermal uents; Wi held Octo- 
21, 1975, Las Evens Nevada. EPA- 
600/9-76-011, p 114-125, May 1976. 9 fig. 


Descriptors: “Geothermal studies, 
° , Wells, Water wells, 


rom the same zones. fore, it is necessary to 

establish pr de. coefficients by borehole sam- 

> ed tory analyses. See also W79- 
2) ‘sims Iows)” 

W79-06057 


FIELD SAMPLING OF RADIOACTIVE GEO- 
THERMAL EFFLUENTS, 
ae Environmental Analysis Labs., Richmond, 


A. J. Soins, D. B, Claridge, and R. Melgard. 
pe Baten nh 


ping roth! tenes oc bad One 


600/9-76-011, p 126-142. May 1976. 3 fig, 3 tab, 17 
ref, 1 append. 


A sampling program for radioactive effluents from 
The power plant was de- 
scribed. lon-222 was sampled both in the non- 
condensab! f steam and in 


ak conaites edtemiieens 
for she ‘and HOPE, The three radioactive iso- 


naturally-occurring 238U radioactive decay chain. 
Stack sampling techniques were applied to the 
Cons St ey es ale ore 

was constructed to separate and collect the con- 
densable and non-condensable fractions. Collecti 


ri 


wes for selected solid and liquid matrices 
vandhal Sefer. ompine in the 
ling and analysis program were : the 


addressed. 

pesrere of etmospharic samples for radon from a 
local source in the presence of the natural back- 

ground, and the longterm temporal variation in 
fie emission rate of contaminants from a — 
mal field. The Fras wm Sool and ake none nea 
used were capable o 226Ra, and 
210Pb at pcm yom concentrations that are 
below the allowable maximums set in State of 
a regulations. (See also W79-06052) (Sims- 
W79-06058 


ATMOSPHERIC DISCHARGE rag fo 
WHILE DRILLING GEOTHERMAL STEAM 


Frederiksen Engineering Co., Oakland, CA. 
oe H. Hyman, and G. R. Fox. 
n: Proceedings of the First Workshop On Sam 
pi Moor i975 L Effluents; Wor held Octo- 
21, 1975, Las Vegas, Nevada. Report EPA- 
600/9-76-011, p 175-180, May 1976. 2 fig. 


pling, ‘Geses, Seopendied solide, Boparstica. tobe 
pling, 80! ition tech- 
niques, Air volluton Pollution abatement, Pollut- 
ants, Hydrogen sulfide, Mercury, Ammonia, Drill- 
ing, Wells, Noise, Scrubbers, Steam wells. 





SRbEy SEEPTECRE SPERRTERE SEES 


Ss 
aoe 


SS2 Sereeseer 


os 
— 


ereoy Stee 


ese 


Ges SSHEPLEGRS SeEaEEE ESE 






2 


eR ge 
gb5 a7 


E 


pegs <o8 
— 


ae 








SAMPLING HOT SPRINGS FOR RADIOAC- 
TIVE AND TRACE ELEMENTS, 
a Univ., Berkeley. Lawrence Berkeley 


os Wollenberg. 


pr Bhi nee oA of the BN steric On Sam- 
or. 


ey beng a ne Las as Ves, Nevada Rigor? EPA- 


a) 


The techniques described have proved successful 
samples of hot and cold spring waters 
x-ray fluorescence, neutron activation, and ra- 


ree 


ferent spring ites. (See also W W79-0605 
(Sime ISWS) wars " 
W79-06060 


In: Proceedings of the First Workshop On Sam- 
Geothermal Effluents; Workshop held Octo- 
21, 1975, Las Vegas, Nevada. Report EPA- 
600/9-76-011, p 165-173, May 1976. 8 fig. 


Descriptors: *Geothermal studies, * ling, 
aoa ttle, ci, Soe 
tec’ ology, Amm 
Methane, Nitrogen, ot ela — Carbon 

dioxide, Equipment, Instrumenta 


urpose was to describe the procedures used 

by ‘Union Oil Company to sample and anal 
luced geo steam for total composition 

As is the case in any analytical problem, repre- 
sentative, accurate sampling is essential to the 
problem solution. Sampling- age eothermal 
steam is no exception to ie sample 
matrix that was dealt with was mainly water; and 
an analysis was done for gaseous and other com- 
pounds, some of which are ly soluble in water 
and some of which are relatively insoluble. The 
sampling and analysis for these compounds were 
described. (See also W79-06052) (Sims-ISWS) 
W79-06061 


SAMPLING A TWO-PHASE GEOTHERMAL 
BRINE FLOW FOR CHEMICAL ANALYSIS, 
rg fornia Univ., Livermore. Lawrence Livermore 


He H. Hill, and C. J. Morris. 
pag te we of the First Workshop 
pling Geo thermal ey tee beeen sahee held Fad pmo 
21, 1975, Las Vegas, EPA- 
600/9-76-011, p 181-203" M Nay 76 2 fig, ‘eb, 2 
ref. ERDA W-7405-Eng-48 


Descriptors: ‘Geothermal studies, *Thermal 
water, *Steam, *Sampling, Brines, Chemicals, 

analysis, Hydrogen ion concentration, 
Oxidation-reduction potential, Dissolved solids, 


poe osngy 3 solids, Carbon dioxide, Sulfur, Cations, 
Anions, Salts, Calcium, Groundwater. 


This report described an experiment designed pri- 
marily to define the problems associated with sam- 
pling the two-phase flow in a Ls oom of geother- 
mal brine. lyses reported for 26 samples includ- 
ed chemical composition, oxidation potential, pH, 
density, and total solids. Changes in brine composi- 
tion as the well operated during a 4-week period 
were evaluated. The apparatus and techniques used 
for x were described and evaluated. (See 
2) (Sims-ISWS) 
W79-06062 


SAMPLING AND PRESERVATION TECH- 

NIQUES FOR WATERS IN GEYSERS AND 

HOT SPRINGS, 

Geological Survey, Menlo Park, CA. 

J. W. Ball, E. A. Jenne, J. M. Burchard, and A. H. 

Truesdell. 

In: Proceedings of the First Workshop on Sam- 

e Geothermal Effluents; ee held Octo- 
21, 1975, Las Vegas, Nevada. rt EPA- 


600/9-76-011, p 218-234, May 1976. 7 10 ref. 
Descriptors: “Geothermal studies, *Sampling, 
*Chemical analysis, Preservation, Geysers, 


Springs, Thermal waters, Gases, Chemicals, Hy- 
drogen ion concentration, Oxidation-reduction po- 
tential, Temperature, Dissolved oxygen, Silica, In- 
strumentation, Equipment, Water chemistry, 
*Sample preservation. 


pro aan of geothermal fluids presents unique 
due to the instability and wide concen- 
walen'? range of many constituents. Unstable pa- 
rameters, such as pH, Eh, temperature and dis- 
solved oxygen, are determined on-site. Filtration of 
geo! water is done with absolute minimum 
time-delay and exposure of the sample to air, = 
using a portable pump and non-contaminating, all- 
plastic or all-metal filter apparatus, for samples for 
inorganic or organic determinations, respectively. 
Sample preservatives and their safe, efficient trans- 
ae were discussed. Two techniques of geo- 
one dies collection were presented along with 
details o whe apparatus. (See also W79- 
06052) (Sims-ISW8) 


W79-06064 


pa Ppa eat gl OF THE MECHANISM OF 
IE IN THE LOS NARANJOS AREA 

IN MEXI MEXICO USING ENVIRONMENTAL ISO- 

TOPE TECHNIQUES, 

International Atomic Energy Agency, Vienna 

(Austria). 

B. R. Payne, and I. S, Ortiz. 

Water Resources Research, Vol. 15, No. 1, p 171- 

175, February 1979. 2 fig, 1 tab, 3 ref. 


Descriptors: *Isotope studies, *Groundwater re- 
charge, *Rivers, *Mexico, Recharge, Natural re- 
charge, Discharge(Water), Evaporation, 
Precipitation(Atmospheric), Runoff, Infiltration, 
pe Oxygen isotopes, Deuterium, Sam- 

Data processing, “Mexico, ‘*Rio 


Bin tiocMterico). 


The Rio Blanco crosses a coastal plain south of 
Veracruz in Mexico, and discharge measurements 
suggested that the river is recharging the ground- 
water system. The estimated prvepsisenagieation ia is 
very close to the mean annual precipitation, so 
estimates of effective rec neces by tration of 
precipitation are imprecise. The variations in the 
stable isotopic composition (D and 18 O) of surface 
and groundwater samples were used to estimate 
the relative importance of the two sources of re- 
— to the groundwater system. The data indi- 

that recharge by infiltration of precipitation 
is the dominant source of recharge. This conclu- 
sion was based upon measurements from individual 
wells and also on the base flow of rivers originat- 
ing in the plain, thus providing an estimate inte- 
fsws) over the area drained by the rivers. (Sims- 
W79-06067 





WATER CYCLE—Field 2 


Groundwater—Group 2F 


EVOLUTION OF CONTAMINATED GROUND- 
WATER IN HOLT COUNTY, NEB 

Nebraska Univ., Lincoln. Conservation and 
Survey Div. 

For primary bibliographic entry see Field 5B. 
W79-06071 


DISSOLVED IRON--AN INDICATOR OF THE 
GROUNDWATER COMPONENT OF SMALL 
STREAMS DRAINING A GRANITE TERRAIN, 
SOUTH CAROLINA, 

South Carolina Univ., Columbia. Dept. of Geolo- 


gy. 
For primary bibliographic entry see Field 2E. 
W79-06078 


THE GENERALIZATION OF DARCY’S LAW 
FOR NONUNIFORM FLOWS, 

ss Aviv Univ., (Israel). School of Engineering. 
Water Resources Research, Vol 15, No 1, p 1-7, 
February 1979. 1 fig, 12 ref. 


Descriptors: *Darcys Law, *Porous media, *Soil 
water movement, *Model studies, Mathematical 
models, Equations, Flow, Soil water, Ground- 
water, Groundwater movement, Nonuniform flow, 
Mathematics, Analytical techniques. 


A generalized sey law for nonuniform flows in 
which the ean it depends on the veloc- 
ity and its derivatives was adopted. The perm 
ity coe it, as well as a new coefficient, was 
investigated with the aid of the averaged dissi 
bey ig ome The additional coefficient a 

or eneralized law was estimated with the ai 
of a cell model, and the generalized law was em- 
= in order to solve a few problems (Couette 
low past a porous boundary, refraction at the 
boundary between two porous samples, and flow 
around a thin partition). Deviations from Darcy’s 
law were found to be confined to thin layers near 
the medium boundaries. (Sims-ISWS) 
W79-06C80 


GROUNDWATER RECHARGE AND PALEO- 
CLIMATE IN THE SIRTE AND KUFRA 
BASINS, LIBYA, 

Institute of Geological Sciences, Wallingford 
(England). 

W. M. Edmunds, and E. P. Wrig 

Journal of Hydrology, Vol 40, Nc 3/4, p 215-241, 
February 1979. 6 fig, 4 tab, 31 ref. 


Descriptors: *Groundwater recharge, *Paleoclima- 
tology, *Stable isotopes, *Radioisotopes, *Ground- 
water basins, *Radioactive dating, *Africa, Age, 
Aquifers, Groundwater, Rainfall, Monsoons, 
lig Coed Deserts, Arid climates, Water qual- 
ity, pling, Freshwater, Foreign countries, For- 
eign research, *Libya, *Sirte Basin(Libya), *Kufra 
Basin(Libya). 


Stable and radio-isotope results (C, H, O) for 
groundwaters from the Sirte and northern Kufra 
basins were used to determine the recharge history 
during the Holocene and late Pleistocene. Radio- 
carbon ages were corrected on the basis of their 
stable carbon isotope ratios and on environmental 
samples from the areas. Two groups may be reco; soee 
nized, (1) low 14C activity groundwaters (1 
34000 yr BP) with delta 13C -5.6 to -11.7 parts per 
thousand; and (2) hi ie 14C activity ground- 
waters (5000-7800 yr BP) enriched in 13C up to 
delta 13C = -3.2 per thousand. A well- 
defined freshwater eather 50 mg/l C\(-)) chan- 
nel can be traced within the aquifer for some 130 
km through the region, which is considered to 
represent recharge from a former wadi. 
water, with an age of + or - 7800 yr BP, is 
chemically and isotopically distinct from the re- 
gional groundwaters and provides direct evidence 
of a significant recharge event during the Holo- 
cene. The stable isotope (O and H) composition of 
qronaitwenet from the Kufra and Sirte basins are 
all related by an evaporative line with slope delta 
D = 45 delta 180 - 35 with an in on the 
meteoric line of -11 parts per thousand. The spatial 
and temporal distribution of groundwaters in rela- 


Field 2—WATER CYCLE 


Group 2F—Groundwater 


tion to the evaporative line suggests a pro; ive 
change in character of the which is 
controlled by a shift towards s y convective 
rainfall during the Holocene. (Visocky-ISWS) 
W79-06249 


ESTIMATING SEEPAGE FROM A _ RESER- 
Le 8 FROM CHANGE IN HYDRAULIC 


Science and Education Administration, Chickasha, 
J. W. Naney, and T. B. 


gy, ! ’ mo , Pp , 


Descri; : *Seepage, *Reservoirs, *Oklahoma, 
On-site data collections, Groundwater movement, 
Floodwater, Groundwater, Water levels, Dams, 


Hydrogeology, 
E tion, Observation noe wot Ook, 


An investigation of seepage below floodwater-re- 
tarding structures resulted in a method for estimat- 


change in 
eee ere 
ys P grap eatures 0} 
the site were Gonna. Extensive hydrologic and 
hydrogeologic data were collected and analyzed 
for the site. A inflow event was recorded in 
the reservoir in ber 1965, and data from 
that event were used to develop an equation for 
the amount of lost from the 
structure in relation to the hydraulic head behind 
the structure. The method presented by the au- 
thors provides a physically based method for esti- 
mating the impact of a reservoir on the ground- 
water flow system ass’ variable reservoir 
head conditions. (Visocky-ISWS) 
W79-06250 


BOUNDARY SOLUTIONS TO TWO PROB- 

LEMS IN POROUS MEDIA, 

Cornell Univ., Ithaca, NY. School of Civil and 

Environmental Engineering. 

P. L-F. Liu, and J. A. Liggett. 

Journal of the Hydraulics Division, American So- 

ciety of Civil i Vol 105, No HY3, Pro- 
ings Paper 14419, p 171-183, March 1979. 12 

fig, 1 tab, 10 ref, 2 append. NSF ENG77-01479. 


Descriptors: *Groundwater movement, *Porous 
media, *Groundwater recharge, *Model studies, 
Mathematical models, Numerical analysis, 
Groundwater, Recharge, Saturated flow, Bound- 
ary processes, Equations, Dams, Dikes, Soil sur- 
faces, Soil water, Soil water movement. 

The boundary inte equation method (BIEM) 
was used to solve surface groundwater prob- 
lems. The formulation included those problems in 
which the domain of the solution is infinite. Two 
methods were presented which treat infinite do- 
mains efficiently using the BIEM. These methods 
were illustrated by a two-dimensional recharge 
problem and by the flow through a dike on a 
pervious foundation. The BIEM solutions were 
compared to experimental data. Excellent agree- 
ment was observed. (Sims-ISWS) 

W79-06254 


A NOTE ON ESTIMATING FINITE DIFFER- 
ENCE INTERBLOCK HYDRAULIC CONDUC- 
TIVITY VALUES FOR TRANSIENT UNSATU- 
RATED FLOW PROBLEMS, 

Universite Scientifique et Medicale de Grenoble 
(France). Inst. de Mecanique. 

R. Haverkamp, and M. Vanclin. 

Water Resources Research, Vol 15, No 1, p 181- 
187, February 1979. 3 fig, 1 tab, 19 ref. 


Descriptors: *Hydraulic conductivity, *Unsaturat- 
ed flow, *Groundwater, *Model studies, Math- 
ematical models, Groundwater movement, Flow, 
Infiltration, Soils, Soil water, Soil water move- 
ment, Moisture content, Hydrology, Finite differ- 
ence methods. 
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SLOPING BEDR' 
Thessaloniki Univ., Salonika (Greece). Faculty of 
logy. 


By 
C. N. Frangakis, and C. T: 08. 
Water Resources Research, Vol 15, No 1, p 176- 
180, February 1979. 4 fig, 11 ref. 


Descriptors: *Groundwater, *Unsteady flow, 

*Bedrock, *Model studies, Mathematical models, 

Groundwater movement, Discharge(Water), Flow, 

Sl Equations, Numerical analysis, Analytical 
iques, Galerkin’s method. 


Komment es ae ere 
i unsteady groundwater flow on impervious 
dusing bedrock was formulated. The case which 


UNSTEADY GROUNDWATER FLOW ON 


Initially, at time t = 0, both levels were equal. The 
numerical model used the finite element technique 
with Galerkin’s method. The stability and accura- 
cy of the method were proven by comparison of 
numerical results with the Crank-Nicolson scheme. 
The algorithm developed for the finite element 
technique gave the same results as the one for the 
finite difference scheme. The effect of inclinati 
of lower impervious boundary on outflow rate was 
studied. (Sims-ISWS) 

W79-06256 


MODELS OF GROUNDWATER FLOW IN STA- 
TISTICALLY HOMOGENEOUS POROUS 
FORMATIONS, 

Tel Aviv Univ. (Israel). School of Engineering. 
G 


Water Resources Research, Vol 15, No 1, p 47-63, 
February 1979. 7 fig, 13 ref, 1 append. 


Descriptors: *Groundwater, *Groundwater move- 
ment, *Porous media, *Model studies, Mathemat- 
ical models, Flow, Permeability, Storage, Soils, 
Soil water, Soil water movement, Hydraulic con- 
ductivity, Statistics, Statistical models, Stochastic 
rocesses, Steady flow, Unsteady flow, Pressure 
ead, Soil science. 

Most natural porous formations display significant 
variations in space of permeability, K, and storati- 
vity, S. Such formations are regarded as random 
structures characterized by the permeability fre- 
y meres distribution and its autocorrelation. With 
aid of three basic length scales (L sub 1, 
microscale; L sub 2, inte scale of K autocorre- 
lation; and L sub 3, length scale of space change of 
average K) a classification of aquifers was suggest- 
ed. A similar classification was proposed for the 
flow regimes. The study was limited to statistically 
eo or slowly varying formations (L sub 
2 much less than L sub 3) and to uniform or slowly 
varying (in space and time) flows. In the section 
dealing with steady flows, effective permeability, 
as well as variances of head gradient, specific 
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WETLANDS PROTECTION: THE REGULA- 
TORY ROLE OF THE UNITED STATES ARMY 
CORPS OF ENGINEERS, 

For primary bibliographic entry see Field 6E. 
W79-06295 


GROUND-WATER CONDITIONS IN THE 
NAVAJO SANDSTONE IN THE CENTRAL 
VIRGIN RIVER BASIN, UTAH, 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 


For primary bibliographic entry see Field 6D. 
W79-06310 


a aa Survey, Denver, CO. Water Resources 


iV. 
For primary bibliographic entry see Field 7B. 
W79-06312 


HYDROLOGIC DATA, 1974-77, STOVEPIPE 
WELLS HOTEL AREA, DEATH VALLEY NA- 
ak MONUMENT, INYO COUNTY, CALI- 


IRNIA, 
Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2A. 
W79-06313 


FIELD VERIFICATION OF A ONE-DIMEN- 
pai MATHEMATICAL 


ISIENT 
SION OF A CONFINED AQUIFER 
Geological Survey, Sacramento, CA. Water Re- 
sources Div. 
For primary bibliographic entry see Field 6A. 
W79-06316 


GROUND-WATER RESOURCES OF THE 

UPPER WINOOSKI RIVER BASIN, VER- 

MONT, 

Geological Survey, Boston, MA. Water Resources 

Div.; and Vermont ency of Environmental 

Conservation. Dept. of Water Resources. 

A. L. Hodges, Jr., R. E. Willey, J. W. Ashley, and 

D. Bu eld. 

Geological Survey Water-Resources Investigations 

Lie ag yo aa report), 1977. 27 p, 3 fig, 4 plates, 
, 17 ref. 
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W79-06317 


FINITE-ELEMENT ANALYSIS OF THE 
TRANSPORT OF ms AND SOLUTES IN 


J. F. Pickens, R. W. Gillham, and D. R, Cameron. 
Journal of Hydrology, Vol. 40, No. 3/4, p 243-264, 
February 1979. 12 fig, 1 tab, 25 ref. 


Descriptors: *Finite element analysis, *Ground- 
rt, Numerical analy; 


models, 
Saturated flow, Unsaturated flow, Tiles, Drains, 
Soils, Theoretical analysis, Water pollution, Leach- 
ing, Model studies, Galerkin technique, Solute 
transport. 


The fifiite-element method based on a Galerkin 
technique was used to formulate the problem of 
simulating the two-dimensional (cross-sectional) 
transient movement of water and solute in saturat- 
ed or partially saturated nonuniform porous media. 
The numerical model utilizes linear triangular ele- 
ments. Nonreactive as well as reactive solutes 
whose behavior can be described by a distribution 
coefficient or first-order reaction term were con- 
sidered. The flow portion of the model was tested 
by comparison of the model results with experi- 
mental and finite-difference results for transient 
flow in an unsaturated sand column, and the solute 
transport portion of the model was tested by com- 
parison with analytical solution results. The model 
was a pon to a hypothetical case involving move- 
ment of water and solutes in tile-drained soils. The 
simulation results showed the development of dis- 
tinct solute leaching patterns in the soil as drainage 
. Although applied to a tile drainage 
problem in this study, the model should be equally 
useful in the study of a wide range of two-dimen- 
sional water and solute migration problems. (Vi- 
socky-ISWS) 
W79-06393 


SEMINUMERICAL SIMULATION OF SINGLY 
DISPERSIVE CONVECTION IN GROUND- 
WATER, 

Technion - Israel Inst. of Tech., Haifa. Dept. of 


g. 

H, Rubin. 

Journal of Hydrology, Vol 40, No 3/4, p 265-281, 
February 1979. 5 fig, 22 ref, 1 append. 


Descriptors: *Numerical analysis, *Convection, 
*Dispersi *Groundwater, Ti 


rent ew eager mao, J aan 
water movement, Temperature, 
studies, *Israel 


RATES OF LEACHING OF RADIUM FROM 
CONTAMINATED SOILS: AN EXPERIMEN- 
TAL INVESTIGATION OF RADIUM BEARING 
SOILS FROM PORT HOPE, ONTARIO, 
Toronto Univ. (Ontario). Dept. of Chemical Engi- 
For primary bibliographic entry see Field 5B. 
W79-06400 


LEACHING OF PHOSPHATE FROM AGRI- 
CULTURAL SOILS TO GROUNDWATER, 


Connecticut Agricultural — Station, 
New Haven. Dept. of Soil and Water. 

For primary bibliographic entry see Field 5B. 
W79-06401 


THE PHYSICS OF LONG TERM DRAW- 
pring tin! IN PUMPING FROM ARTESIAN 


QUIFERS, 
TERRAQUA ApS, Kalundborg (Denmark). 
H. Kaer; 


Nordic Hydrology, Vol 9, No 5, p 249-262, 1978. 8 
fig, 13 ref. 


Descriptors: *Drawdown, *Pumping, *Aquifers, 
*M studies, Mathematical models, Artesian 
aquifers, Aquitards, Storage, e, Ground- 
water, Groundwater movement, Wells, Water 
wells, Water levels, Water table, Aquifer charac- 
teristics, Hydrogeology, *Denmark, 
*Egebjerg(Denmark). 


The applicability of the Theis-formula and the 
Jacob-Hantush leakage-formula as tools for the 
description of water-level variations due to pump- 
ing from artesian aquifers was shown to be rather 
limited, especially in long-term pumping situations. 
The limitations were discussed and _ illustrated 
through a review of some mathematical models 
with more reliable and physical realistic precondi- 
tions, and a general perception of the physics gov- 
erning the drawdowns in pumping from leaky arte- 
sian aquifers was established. Data from 10 years of 
heavy pumping from a leaky artesian multi-aquifer 
at Egebjerg near Horsens, Denmark, were ana- 
lyzed, and the result turned out to be in sag 
a “ with the theoretical discussion. (Sims- 
I 

W79-06404 


2G. Water In Soils 


LONGITUDINAL DISPERSION WITH NON- 
LINEAR ADSORPTION IN POROUS MEDIA, 
Maryland Univ., College Park. Water Resources 
Research Center. 

For primary bibliographic entry see Field 5B. 
W79-06027 


A WATER MANAGEMENT MODEL FOR 
SHALLOW WATER TABLE SOILS, 

North Carolina State Univ. at Raleigh. Dept. of 
Biological and Agricultural Engineering. 

R. W. Skaggs. 


uv 


WATER CYCLE—Field 2 


Water In Soils—Group 2G 


Available from the National Technical Information 

ar peye Se ” fi VA 22161 as PB-294 641, 
3 in paper 

Research 


y, AOl in microfiche. 
Water Resources 


itute, University of 


North Carolina, . Report No 134, Novem- 
ber, 1978. 178 p, 57 29 tab. OWRT A-086- 
NC(4). 14-34-0051-7070. 


Descriptors: *Water management, *Surface drain- 
Subsurface Subsurface irrigation, 
moisture, Water table, 


structed so that improved methods can easily be 
substituted for existing components as they become 
available. (Kiger-North Carolina) 

W79-06050 


EVAPOTRANSPIRATION FROM DOUGLAS 
FIR STANDS EXPOSED TO SOIL WATER 
DEFICITS, 

British Columbia Univ., Vancouver. Dept. of Soil 
Science. 

For primary bibliographic entry see Field 2D. 
W79-06068 


THE GENERALIZATION OF DARCY’S LAW 
FOR NONUNIFORM FLOWS, 

Tel Aviv Univ., (Israel). School of Engineering. 
For primary bibliographic entry see Field 2F. 
W79-06080 


DIRECT IN-FIELD MEASUREMENT 

TROUS OXIDE FLUX FROM SOILS, 

California Univ., Riverside. Dept. of Soil and En- 

vironmental Science. 

J. C. Ryden, L. J. Lund, and D. D. Focht. 

Soil Science Society of America Journal, Vol 42, 

ee sp ia September-October, 1978. 2 fig, 5 
, 29 ref. 


OF NI- 


Descriptors: *Denitrification, *Nitrates, Gas chro- 
matography, Measurement, Fertilization, Ozone, 
Methodology, Data collections. 


A method was developed whereby nitrous oxide 
N20 effusing from a soil surface could be con- 
tained and selectively trapped for subsequent anal- 
ysis. The methodology proposed provides a direct 
measurement of N20 flux which is integrated over 
the sampling period used. The methodology is 
sufficiently simple that it embodies a monitorin 
capability which can be used to measure N2 

evolution in on-going agricultural practice. The 
method may also provide a basis for the direct 
measurement of total N loss as a result of denitrifi- 
cation, if the further reduction of N2O can be 
inhibited. (Skogerboe-Colorado State) 

W79-06147 


A RAPID METHOD FOR ESTIMATING THE 
SEO or ALT ING CAPABILITY OF A 
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py ecu State Univ., University Park. Dept. 


Agronomy. me 
R. H. Fox, and W. P. Piekielek. 
Soil Science Society of America Journal, Vol 42, 
pe > to September-October, 1978. 2 fig, 1 


rs: *Nitrogen, Nutrient 


Fertilization, Nutrients, Crop response, 
relation analysis, *Soil tests. 


uirements, 
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method 
used to predict more accurately the fertilizer N 
needs for corn. (See also W79-06160) (Skogerboe- 
Colorado State) 
W79-06159 


AVAILABILITY IND) 

Pennsylvania State Univ., University Park. Dept. 
of Agronomy. 

R. H. Fox, and W. P. Piekielek. 

Soil Science Society of America Journal, Vol 42, 
= 3 + yes September-October, 1978. 2 fig, 3 


FIELD TESTING OF SEVERAL NITROGEN 
EXES, 


Descriptors: *Nitrogen, Fertilization, *Soil tests, 
Crop production, emical analysis, Crop re- 
sponse, Corn. 


eye N aity of eigh ingens ver oasrslated bara 
ility of eight Pennsylvania soils to supply 
N by wre 


to wn corn (Zea mays L.) in 1976 and 
1977. Boiling 0.01M CaCl2 and 0.01M NaHCO3- 
extractable N were both significantly correlated at 


the 1% level (r = 0.86 and 0.77, respectively) with 
the N-supplying capability of the soils from the 
combi 1976 and 1977 experiments. Autoclave- 
extractable NH4-N and total soil N were abi 
cantly correlated with the soil supplying capability 
at the 5% confidence level (r = and 0.68, 
ively). Walkley-Black soil organic matter, 
il NOX-), and H2 xtractable and KCl-ex- 
tractable N were not significantly correlated with 
N availability in the field. Though four of the 
indexes were well correlated with the N availabil- 
ity in the soil, time and expense for these 
analyses may + shawn og routine use by soil testing 
laboratories. (Skogerboe-Colorado State) 
W79-06160 


SOIL WATER IN SOUTHWESTERN MINNE- 
SOTA: FOUR STAGES, 

Minnesota Univ., St. Paul. Dept. of Soil Science. 
D. G. Baker, and W. W. Nelson. 

Journal of Soil and Water Conservation, Vol. 34, 
hoot 1, p 28-30, January-February 1979. 2 fig, 2 tab, 


Descriptors: *Soil water, *Recharge, *Consump- 
tive use, *Minnesota, On-site investigations, On- 
site data collections, Data processing, Frozen soils, 
Crops, Corn, ps ar won er peeggnem eo Evap- 


oration, R Temperature, 
Precipitation(Atmospheric), Discharge(Water), 
Climatology. 


A unique series of soil water records from a south- 
western Minnesota watershed show how and with 


BOUNDARY SOLUTIONS TO TWO PROB- 
LEMS IN POROUS MEDIA, 

Cornell. Univ., Ithaca, NY. School of Civil and 
Environmental x 

For primary bibliographic entry see Field 2F. 
W79-06254 


ESTIMATION OF THE PORE DISTRIBU- 
~ FROM THE MOISTURE CHARACTER- 


Ghent Rijksuniversitet (Belgium). Dept. of Ap- 


tics. 
E H. D’Hollander. 
Water Resources Research, Vol 15, No 1, p 107- 
112, February 1979. 3 fig, 1 tab, 6 ref. 


Most pF curves are shaped as cumulative distribu- 
tion functions. From this observation, restricted ‘to 


3 
: 
i 


MODELS OF GROUNDWATER FLOW IN STA- 
TISTICALLY HOMOGENEOUS POROUS 
FORMATIONS, 

Tel Aviv Univ. (Israel). School of Engineering. 
For primary bibliographic entry see Field 2F. 
W79-06262 


RATES OF LEACHING OF RADIUM FROM 
CONTAMINATED SOILS: AN EXPERIMEN- 
TAL INVESTIGATION OF RADIUM BEARING 
SOILS FROM PORT HOPE, ONTARIO, 
Toronto Univ. (Ontario). Dept. of Chemical Engi- 
neering and Applied Chemistry. 

For primary bibliographic entry see Field 5B. 
W79-06400 


LEACHING OF PHOSPHATE FROM AGRI- 
CULTURAL SOILS TO GROUNDWATER, 
Connecticut Agricultural Ex it Station, 
New Haven. Dept. of Soil and Water. 

For primary bibliographic eniry see Field 5B. 
W79-06401 


ESTIMATION OF THE ERROR IN THE DE- 
TERMINATION OF SOIL WATER STORAGE 
AT OBSERVATION POINTS, 

N. Ye. Leonova. 

Soviet Hydrology: Selected Papers, Vol. 16, No. 2, 
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PSI, 1977. See 2 See Tee ee 

stituta, No. 23 p 118-126, 1977. 

Descriptors: *Soil water, *Water storage, *Flood 
Floods, Runoff, 


observations of soi! moisture in the River 
basin upstream of Kazanskaya and of obser- 
vations over 5 years by the of the State 
th Tee ed 
basin lead to the following : (1) 
Errors in the initial data on the water storage in 
soil, determined in the areas of agrometeorological 
stations under are close to the 
permissible limit = 03} or exceed it, 
amounting to 8-18% (0- to 30-cm layer), 7-12% (0- 
to 50-cm layer), and 6-9% of the average (0- to 
100-cm layer). (2) Errors in the initial data on 
water averaged over several areas of agro- 
stations, on average water storage 
on 3-km courses in small drainage areas 
of 2000-5000 sq km, and on water storage meas- 
ured at points on these courses are 
within permissible limits. (3) Annual average water 
storage in soil under winter crops is determined 
least accurately in June in the upper soil horizons. 
This is associated with an increase in the variations 
in soil moisture as a result of uneven soil drying. 
(Sims-ISWS) 
W79-06410 


I. L. Kalyuzhnny, K. K. Pavlova, and N. V. 
va. 


Sokolo 

Soviet Hydrology: Selected Papers, Vol. 16, No. 2, 

oe . 3 fig, 2 tab, 10 ref. Translated 
Trudy Noise eiike Gidrologiches- 

kogo Instituta, No. 233, p 127-136, 1977. 


Descriptors: *Soil *Soil water, *Water 
Porest. soils, Agriculture, Frozen soils, Runoff 
Drainage, Melt water, Snowmelt, *USSR. 


The volume and dynamics of meltwater losses by 
infiltration are determined infiltration 


tions under which the ice forming d the crys- 
tallization of infiltrating water is capable of clog- 
ging all the water-conducting pores has been 
eee ee ae nee ly 
usable. Forest oo le and a 
ee eae ly rarely in them. Field 
soils are and a barrier layer forms 
fairly frequently in their layers d warm 

no 8 S 
period spring. losses coefficient o' 
wood weakly Ur te | it in the 

y by 


varies in the course of the winter, and its greatest 
i ed in winters with warm spells. 
Sims-ISWS) 

W79-06411 
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2H. Lakes 
TIME IGTH SCALES FOR THE ONE- 
DIMENSIONAL ASSUMPTION AND ITS 


ton. 
Water Resources Research, Vol. 15, No. 1, p 113- 
120, February 1979. 4 fig, 68 ref. 


: *Model studies, “Temporal distribu- 
tions, *Spatial distributions, Ecology, Lakes, Res- 


pa 

ervoirs, Waves(Water), Tempera 
Water i logy, Mang Hydro. 
dynamics, tical models, Statistical models. 


Service, Springfield, VA 22161 as PB-294 652, 
Price codes: A04 in y, AOl in microfiche. 
MS thesis, February 1979, , 7 tab, 2 a -» 6 
fig. OWRT B-139-UTAH(3), 14-34-0001-7191. 


Descriptors: *Saline lakes, Saline water systems, 
*Stratified i 


i flow, Hydrodynamics, Parametric hy- 
drology; Entrainment, Great Salt Lake, Pycno- 
cline, Richardson number. 


In order to effectively manage the Great Salt Lake 
and its tributaries, an advanced knowledge of the 
hydrod: ic processes occurring in this 
body of water must be available. A research proj- 
ect was undertaken to determine parameter rela- 
tionships and the extent of entrainment occurring 
fan repre Re, ee Boe Ay ny ard lle 
Great Salt Lake. Dealing with the two-layer strati- 
fied system existing within the southern arm--an 
upper dilute brine layer over a lower dense brine 
layer--an attempt was made to model interfacial 
conditions of the southern arm within a laboratory 
flume. Using characteristic hydrod ic, kine- 
matic, and geometric parameters of the lake the 
southern arm of the lake was artificially created in 
the flume. Through the use of this experimental 
apparatus a determination was made of the rela- 
tionships between dimensionless numbers repre- 
te mixing, relative density difference 
and ichardson number. In addition, predic- 
tions of the magnitude of the entrainment rate per 
unit area, k, were established. Visual observations 
of the interface condition at various velocity steps 
were also made. Comparison of these results to 
those made by other entrainment researchers, al- 
lowed substantiation of this research. When com- 
pared to other salt lake research the flume model 
consistently predicted larger values of entrainment. 
It is felt that this research more accurately repre- 
sented the conditions at the interface of the south- 
ern arm, while other researchers made necessary 
assumptions to expedite the theoretical develop- 
ment of the processes at the interface. 

W79-06106 


MODELING AND VERIFICATION: THE TWO 
INDISPENSABLE LEGS FOR PROGRESS 





TOWARD UNDERSTANDING AND MANAGE- 
MENT OF AQUATIC SYSTEMS AS DEMON- 
STRATED BY A STUDY OF COASTAL CUR- 
RENTS IN LARGE LAKES, 

Wisconsin Univ.-Milwaukee. Center for Great 
Lakes Studies. 

C. H. Mortimer. 

In: American-Soviet Symposium on Use of Math- 
ematical Models to Optimize Water Quality Man- 
agement. Karkov and Rostov-on-Don, USSR, De- 
cember try pew poses Research Labo- 
ratory, U.S. Environmental Protection Agency, 
Gulf Breeze, Fla., p 316-338 Coa P 339), 
September 1978. 17 fig, 13 ref. EPA-600/9-78-024. 


Descriptors: *Lakes, *Lake Michi *Model 
studies, *Coastal waters, *Curreni ater), *Ther- 
mocline dynamics, Computer models, Optimal de- 
velopment plans, Aquatic systems, Remote sens- 
ing, Wind velocity, Temperature, Lake Ontario, 
Basins, Channels, Wav: ater), Risks, Stratifica- 
tion, Physics, Prediction, Kelvin waves, Water 
intake, Milwaukee(Wis), Meter stations, Offshore 
depth, Wind direction, Systems analysis, Simula- 
tion analysis. 


There are two risks associated with computerized 
mathematical modeling of aquatic systems: (1) lim- 
ited research funds will not be spent in an optimum 
interactive balance between model development 
and field experimentation; and (2) when eventually 
it becomes apparent that the desired predictive 
capability has not lived up to expectation, adverse 
reaction will starve the development of better 
models. Addressed herein is the avoidance of the 
first risk, which if successfully accomplished, will 
diminish the second risk. Our best hope of progress 
lies in a proper balance between questions directed 
both to models and to lakes, often in an iterative 
two-legged sequence in which models assist the 
preonee of optimized schemes of cue Sequin. 

undly-conceived and adequately- ‘hard’ 
sets of data, from experiments and lake surveys, are 
the only means through which models can be used 


, to their full potential. Models are discussed as 
' scientific tools to define the most revealing ques- 
Considered are the 


tions we can ask about lakes. 

physics of large lakes, namely the responses of the 
stratified basin to wind impulses. Studied are 
models of thermocline dynamics; with these 
models, signals from large-basin coastal currents 
can be heard. The article concludes with some 
general remarks on lake ecosystem modeling. (See 
also W79-06166) (Bell Graf-Cornell) 

W79-06179 


CONSTRUCTION OF A MODEL OF LAKE 
BAIKAL ON PRINCIPLES OF SELF-ORGANI- 
ZATION, 

Akademiya Nauk URSR, Kiev. Inst. Kibernetiki. 
A. G. Ibakhnenko. 

In: American-Soviet Symposium on Use of Math- 
ematical Models to Optimize Water Quality Man- 
agement. Karkov and Rostov-on-Don, USSR, De- 
cember 9-16, 1975. Environmental Research Labo- 
ratory, U.S. Environmental Protection Agency, 
Gulf Breeze, Fla., p 340-369 (Discussion p 370- 
371), September 1978. 10 fig, 4 tab, 40 ref. EPA- 
600/9-78-024. 


Descriptors: Self-organization, *Model construc- 
tion, *Lake Baikal(USSR), *Model studies, Algo- 
rithms, Equations, Water pollution, Dissolved 
solids, Suspended solids, Forecasti Biomass 
yield, Phytoplankton, Zooplankton, Mixing zones, 
Systems ysis. 


Lake Baikal contains 80% of the freshwater re- 
serve in the USSR and 20% of the world source. 
Irkutsk University and the Institute of Cybernetics 
of Ukr. SSR Academy of Sciences have carried 
out joint research aimed at a better understanding 
of correlation links between erento and 
zooplankton in Lake Baikal. The results of this 
research are given in Appendix I. The main part of 
this report reflects the results of a joint arto a 
tion carried out by the Novocherkassk Hydroche- 
mical Institute and the Institute of Cybernatics of 
Ukr. SSR Academy of Science (1973-1975). It is 
concerned with the construction of three math- 
ematical models of Lake Baikal mixing zones on 
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the basis of self-organization principles. (See also 
W79-06166) (Bell Graf-COrnell) 
W79-06180 


THE BOTTOMLESS DAM, 

Monash Univ., Clayton (Australia). 

For primary bibliographic entry see Field 8A. 
W79-06263 


OLD WOMAN CREEK, OHIO: THE DESIGNA- 
TION OF A FRESHWATER ESTUARINE 
SANCTUARY, 

Ohio Dept. of Natural Resources, Columbus, 

For primary bibliographic entry see Field 6E. 
W79-06301 


CONCEPTUAL FRAMEWORK FOR COORDI- 
NATED GREAT LAKES MONITORING, 
Massachusetts Univ., Amherst. Dept. of Civil En- 


gineering. 

S. V. Rastonis, J. W. Male, and H. E. Allen. 
Journal of Great Lakes Research, Vol 4, No 2, p 
117-126, June 1978. 2 tab, 30 ref. 


Descriptors: *Great Lakes, *Monitoring, *Math- 
ematical models, Sampling, Surveys, Remote sens- 
ing, Planning, Pollutants, Water pollution, Sedi- 
ments, Biology, Fish, Aquatic plants, Chemicals, 
Methodology, Lakes, Limnology, Model studies. 


The utility of conceptual models was discussed as a 
basis for effective development of coordinated 
monitoring efforts on the Great Lakes. The use of 
conceptual models was illustrated in two ways, (1) 
the development of a methodology for specifying 
monitoring objectives of the Great Lakes, based on 
a conceptual model, and (2) the presentation of a 
comprehensive method for defining resource needs 
to achieve monitoring objectives. (Sims-ISWS) 
W79-06402 


LAKE ERIE IN MID- 

Canada Centre for Inland Waters, Burlington (On- 
tario). 

N. M. Burns, F. Rosa, and A. Gedeon. 

Journal of the Great Lakes Research, Vol 4, No 2, 
p 134-141, June 1978. 5 fig, 4 tab, 10 ref. 


Descriptors: *Lake Erie, *Great Lakes, *Sampling, 
“Winter, Surveys, Lakes, Temperature, Water 
temperature, Nutrients, Oxygen, Dissolved 
oxygen, Phytoplankton, Biomass, Diatoms, Nitro- 
gen compounds, Silica, Phosphorus, Ice, Ice cover, 
Lake ice, On-site investigations, Limnology. 


The results of 4 surveys of Lake Erie during mid- 
winter were presented. The most recent survey, 
from February 15 to 17, 1977, was conducted 
during an exceptionally cold winter to determine 
whether 6 weeks of complete ice-cover had led to 
low levels of oxygen concentration in the lake. 
The results showed that all parts of the lake, even 
the shallow, normally highly productive areas, 
contained acceptable levels of oxygen. Apparently, 
production of oxygen by a small phytoplankton 
population counter-balanced a fairly low uptake of 
oxygen and maintained the level of oxygen con- 
centration in most of the water above 90% satura- 
tion. The 1976-1977 winter phytoplankton biomass 
was low (0.1 to 1.0 gm biomass per cu m) and 
consisted mostly of diatoms. It appears that some 
of the phytoplankton were photosynthetically 
active under 70 cm of ice and 23 m of water. All 
surveys of the lake showed the water to be virtual- 
ly isothermal at a temperature just above the freez- 
ing point of water. The maximum temperature 
differences observed were about 0.2 deg in magni- 
tude and were found in the East Basin. Neverthe- 
less, the slight temperature differences apparently 
caused density currents under the ice, which re- 
sulted in lowered oxygen concentrations in the 
deepest part of the East Basin. (Sims-ISWS) 
W79-06403 
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IF YOU KNOW THE WEATHER YOU CAN 
PREDICT THE YIELD, 

Clemson Univ., SC. Dept. of Horticulture. 

J. R. Haun. 

Crops and Soils Magazine, Vol. 31, No. 2, p 7-9, 
November, 1978. 3 fig. 


Descriptors: ne production, Crop response, Cli- 
matic data, Weather data, Plant growth. 


This paper presents a new concept in the evalua- 
tion of plant-environment relations for developi 
yield prediction systems, This approach involves 
the daily measurement of plant response in 
field under natural, uncontrolled variations in 
weather conditions. These plant growth data, with 
associated weather variables, are to be analyzed by 
computer to develop the yield prediction system. 
(Skogerboe-Colorado State) 

W79-06035 


SALT AND WATER STRESS INFLUENCES NI- 
TROGEN METABOLISM IN RED KIDNEY 
BEANS, 

Arizona Univ., Tucson. Dept. of Soils, Water and 
Engineering. 

J. N. E. Frota, and T. C. Tucker. 

Soil Science Society of American Journal, Vol. 42, 
No. 4 p 743-746, September-October, 1978. 6 tab, 
27 ref. 


Descriptors: *Salinity, *Moisture deficit, Nitrogen, 
Metabolism, Beans, Crop production. 


Both salinity and water deficit reduce yields of 
crop plants. This study was an attempt to provide 
a better understanding of these stress effects on N 
metabolism and the utilization of NH4-N and NO3- 
N. Red kidney bean plants (Phaseolus vulgaris L.) 
were grown under salt stress (NaCl), water stress 
(carbowax), and in a normal nutrient solution (con- 
trol). The 15N in NO3(-), NH4(+), alpha amino 
acids, total soluble-N and protein-N in plant shoots 
were analyzed after the plants received 
15(NH4)2SO4 and K15NO3 in nutrient solution 
for 6, 12, 24, and 48 hours. Sodium chloride and 
carbowax resulted in equal accumulations of NO3- 
N, NH4(+), and free alpha amino acids in bean 
shoots. Protein synthesis was significantly reduced 
in bean shoots when the plants were subjected to 
NaC salinity and carbowax, with either source of 
N, and the inhibition was more severe under salt 
stress than water stress. (Skogerboe-Colorado 
State) 

W79-06156 


ABSORPTION RATES OF AMMONIUM AND 
NITRATE BY RED KIDNEY BEANS UNDER 
SALT AND WATER STRESS, 

Arizona Univ., Tucson. Dept. of Soils, Water and 
Engineering. 

J. N. E. Frota, and T. C. Tucker. 

Soil Science Society of America Journal, Vol. 42, 
No. 5, p 753-756, September-October, 1978. 2 fig, 5 
tab, 21 ref. 


Descriptors: *Salinity, “Moisture stress, Absorp- 
tion, Ammonium salts, Nitrates, Beans, Moisture 
deficit, Crop production, *Crop response, Nitro- 
gen. 


The purpose was to gain additional knowledge 
regarding the influence of salinity and water deficit 
on plant uptake of NH4(+) and NO3(-). The ab- 
sorption patterns of NH4(+) and NO3(-) by red 
kidney beans (Phaseolus vulgaris L.) were deter- 
mined under normal conditions (water stress) using 
an inverse isotope dilution technique with 15N. 
Salt and water stress inhibited the absorption of 
both NH4(+) and NO3-). There was no differ- 
ence between these two stress treatments in 
NH4-+) uptake, but carbowax restricted NO3(-) 
uptake more than did NaCl. Under NaC! salinity 
the plants absorbed the same amount of N inde- 
pendent of N source; under water stress more 
NH4(+) than NO3(-) was absorbed. Water absorp- 
tion was reduced by both stress treatments; N and 





water uptake were highly correlated. Root perme- 


ability in plants subjected to stress. 
matter production and total N per plant > 
the stressed 


but the N percentage increased in 
plants. (Shoderboe Coldende State) 
W79-06157 


2J. Erosion and Sedimentation 
BASIC HYDROGEOLOGY - GLACIAL DEPOS- 
UIFERS, 


Canadian Water Well, Vol. 5, No. 1, p 34-35, 
=. 1979. 1 fig. 


Descriptors: *Glacial oh ower *Well yield, Glacial 
drift, caging ts), Hydrogeology, Till, 
Outwash, Lake sediments. 


The classification of glacial 
terms of their mode and en 
tion. Four basic types of glacial 
scribed: till, pohly lacustrine 


its is explained in 
it of deposi- 
its are de- 
marine, and 


ice-contacted. A typical glacial stra oy se- 
quence and the resulting variety of aquifer types 
are shown in a ralized cross well 


socio The 
uifers increases with the 
thickness, de; of sorting, and grain size of the 
deposit and the degree o} interconnection of the 
aquifer to recharge sources. (Purdin-NWW. 
W79-06013 


gene: 
yields in the various 


FACTORS 
SORPTION 


AFFECTING PHOSPHATE 
EQUILIBRIA IN 


AB- 
LAKE SEDI- 


Dufresne-Henry Engineering Corp., North Spring- 
field, VT. 

For primary bibliographic entry see Field 5C. 
W79-06032 


DERIVATION OF THE PROBABILITY DENSI- 
TY FUNCTION OF CERTAIN BIASED SAM- 
PLES OF COARSE RIVERBED MATERIAL, 
Pennsylvania State Univ., University Park. Dept. 
of Geosciences. 

K. W. Potter. 

Water Resources Research, Vol. 15, No. 1, p 21- 
22, February 1979. 1 tab, 5 ref. 


Descriptors: *Beds, *Bed load, *Sampling, *Data 
rocessing, Analytical techniques, Mathematics, 
article size, Streambeds, Statistics, Probability, 

Equations, Sediments, Rivers, Riverbed material, 

Weighting functions. 


Several commonly used procedures for sampling 
coarse riverbed material result in samples that are 
biased toward the larger particles. Kellerhals and 
Bray recommend correcting the bias by scaling the 
sample frequency of each frequency interval by the 
inverse of the appropriate power of the mean grain 
size of the interval. If, however, grain size is as- 
sumed to be log-normally distributed, it is possible 
to determine the distribution of the biased sample. 
This provides ews) bias factors for the sample 
moments. (Sims-ISW: 

W79-06077 


OIL SPILL VULNERABILITY OF THE BEAU- 
FORT SEA COAST, 

South Carolina Univ., Columbia. Dept. of Geolo- 
gy. 

For primary bibliographic entry see Field 5C. 
W79-06210 


YUKON DELTA COASTAL PROCESSES 
STUDY 


Houston Univ., TX. Dept. of Geology. 
For primary bibliographic entry see Field 5C. 
W79-06219 


SEDIMENT TRANSPORT IN NORTON 
SOUND - NORTHERN BERING SEA, ALASKA, 
Geological Survey, Menlo Park, CA. 


For primary bibliographic entry see Field 5C. 
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5-6 m/day during the 
This migration caused as much 
at a given location over a period weeks, 
pete deveined tefing ser stioe | 
development set t is, 
government body would prohibit 
within areas Sarg ape to inundation ponerse Tae 2 
or or structures 
that must cross the qpanliine tea (e.g. poe the 
maximum scour depth must be established for 
storms and over the long-term. tee tothe oh 
the Alaska Peninsula has numerous embay- 
ments which may one day be consi for deep 
water port facilities. These ports could service 
offshore petroleum exploitation in both the Bristol 
Bay area and areas offshore the Pacific coast of the 
} Alaska Peninsula. ped nag hog dene 
line information, a reconnaissance of the Dy be 
coastal environment of Cold Bay and Pav’ 
was undertaken. The results can be used for need 
—, siting studies, qualitative assessment of 
coastal stability and the long-term directions of 
transport of particulate pollutants in the littoral 
system. (Sinha-OEIS) 
W79-06228 


al 


it 


SHORELINE HISTORY OF CHUKCHI AND 
BEAUFORT SEAS AS AN AID TO PREDICT- 
ING OFFSHORE PERMAFROST CONDI- 

TIONS, 

Geological Survey, Menlo Park, CA. 

D. M. Hopkins, and R. W. Hartz. 

In: Environmental Assessment of the Alaskan Con- 
tinental Shelf. Annual Reports of Principal Investi- 
gators for the Year Ending March 1978, Vol XII, 
Hazards, p 503-573, October 1978. 12 ref, 5 
per map infold. NOAA, Outer Continental 

elf Environmental Assessment Program, Boul- 

der, Colorado. 


Descriptors: *Hazards, *Geomorphology, *Grav- 
els, *Quarries, *Erosion, Permafrost, ater pollu- 
tion, Coasts, Baseline studies, Resources develop- 
ment, Environmental effects, Alaska, *Outer Con- 
tinental Shelf, Petroleum development, Chukchi 
Sea, Beaufort Sea, Coastal processes. 


This report presents detailed data on stratigraphy, 
lithology, pollen rain, longshore sediment. trans- 
port, coastal erosion, coastal morphology, and 
shoreline history. Exploration and production of 
offshore oil and gas reserves in the Beaufort Sea 
will require large amount of — fill for the 
construction of causeways, pipelines, artificial is- 
lands, and sup Pport facilities. Gravel is the primary 
material used 


development - production phases. The environ- 
mental my eek of quarryin, ey perations can be mini- 
mized by locating areas of thick gravel d 


its or 
sites pay deg) is now accumulating. Construc- 
tion of onshore support facilities requires 


artificial fill in the arctic, and the, 
location of potential sot sites ‘is essential to the 
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W79-06229 


THE HYDRODYNAMICS AND SEDIMENTO- 
LOGY OF A HIGH (TIDAL AND WAVE) 
(SWANSEA BAY, 


CHANNEL), 
race Sree (wai) Dept. of Ge- 


G: Romtiosh, 

G. Feren and F, T. Banner. 
Siries tous Fiat Wicker Aches VE 8, No. 
1, p 49-74, January 1979, 14 fig, 1 tab, 47 ref. 


Descriptors: *Sediments, *Currents(Water), *Ba 
Tidal effects, Tides, Waves(Water), Circulation, 
Water Seen vay eee collections, Site 
ymetry, a Water), 
Sedimentation Hydrodynamics, *Wales, ansea 


Swansea Bay may be taken as an example of an 

- rear — has a complex and variable hy- 

peg dy soaine, resaltiog from ee pepotce 
tion an 

ater aati system and with 

oceanic swell and more locally gen- 

aad seas. ye ag ie tidal current observations in 


Swansea bg Bape a coastal tidal current pat- 
tern which from the main currents 
along the northern Bristol Channel. The observed 


pattern consists of an anticlockwise eddy in the 
western part of the embayment and a zone of 
on the eastern side, between the eddy 

and contig offshore flow. Wave data, as repre- 
sented by refraction diagrams and the distribution 
of sea bed orbital velocities, have demonstrated 
that energy wave conditions prevail over the 
area. t distribution and transport in Swan- 
sea Bay are controlled by tidally and wave-in- 
— ange ge ogg but 3 ye to 
ymetry an exposure of relict deposits. 
However, evidence was presented to suggest that 
local dredging activities influence the sedimention 


wer Sims-ISWS) 
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THE DISTRIBUTION OF ORGANIC MATERI- 
AL AND eae METALS IN SEDIMENTS 
FROM RIVER LIFFEY 


ESTUARY, 
DUBLIN, 
University Coll. of North Wales, Menai Bridge. 
Science Labs. 


For primary bibliographic entry see Field 2L. 
W79-06239 


ORGANIC MATTER IN SURFICIAL SEDI- 
MENTS OF THE MIRAMICHI 


ESTUARY, 
NEW BRUNSWICK, CANADA, 
Bedford Inst. of Oceanography, Dartmouth (Nova 
Scotia). Environmental Marine Geology. 


For primary bibliographic entry see Field 2L. 
W79-06240 


ROSS SEA REGION IN THE a MIO- 
CENE: A GLIMPSE INTO THE P 

Macquaries Univ., North Ryde (nontralia). School 
of Biological Sciences. 

H. Brady, and H. Martin. 

Science, Vol 203, No 4379, 
+ oh 1 fig, 1 tab, 5 ref. NS 


Descriptors: *Sediments, ‘Cores, *Diatoms, 
‘Pollen, *Antarctic, Palynology, Spores, Ice, Cold 
tegions, Vegetation, Biology, Ferns, Geology, 
_— geology, *Ross Ice Shelf, Miocene sedi- 


437-438, February 2, 
DP76-20657, DP76- 


Fossil diatoms and pollen from sea-floor sediments 
beneath the Ross Ice Shelf indicated that a perma- 
nent ice cover was not present in the Ross Sea and 
that vegetation including angiosperms, gymno- 
. and ferns existed on at least some parts of 
largely glaciated Antarctic mainland in the late 
middle Miocene. (Sims-ISWS) 
W79-06244 


WATER CYCLE—Field 2 


Erosion and Sedimentation—Group 2J 


MIOCENE GLACIOMARINE SEDIMENTS 
FROM BENEATH THE SOUTHERN ROSS ICE 
SHELF, ANTARCTICA, 

Northern Illinois Univ., De Kalb. Dept. of Geolo- 


gy. 
P. N. Webb, T. E. Ronan, Jr., J. H. Lipps, and T. 
E. DeLaca. 


Science, Vol. 203, No.4379, p 435-437, F 2, 
1979. 2 fig, 13 ref. NSF DP76-20657, DP76-17331. 


fs Tage ee Dra kee Deng, 

tarctic, Ice, 

Sands, Gravels, Sedimen structures, cays 

geology, ¢ Geology, Diatoms, Sedimenta- 
id re gions, *Ross Ice Shelf, Glaciomarine 

sediments, + gee) sediments. 


Glaciomarine sediments with middle Miocene mi- 
crofaunal assemblages are exposed at the sea floor 
below the southern Ross Ice Shelf. Plio-Pleisto- 
cene sediments are not present. Post-Miocene gla- 
cial sediments may have been ited but re- 
moved by relatively recent ice if grounding. A 

meager Recent microfauna is present in some core 
Le f- oy all 


ees ALLUVIAL CHANNEL BED 
Colorado State Univ., Fort Collins. Dept. of Civil 


gs. 

Vv. Spe yA astomaeeng hae tty oe 

Journal of the Hydraulic Division, American Soci- 

pot of Civil Engineers, Vol. 108, No. HY3, Pro- 
ceedings Paper 14456, p 245- 256, March 1979. 6 

fig, 10 ref, 2 append. 


Descriptors: *Bed load, *Model studies, *Alluvial 
channels, Beds, Erosion, A Fluvial 
sediments, Numerical analysis, Rivers, Sedimenta- 
tion, Mathematical models, Sand waves, *Bed load 
movement, Fluvial hydraulics. 


A mathematical model was developed to simulate 
bed transient formation and propagation in alluvial 
channels. The mode is of the wn-discharge 
type, i.e., within one time step, the water discharge 
is considered steady. This technique allows for 
implicit numerical modeling of bed transient prop- 
agation using longer time steps than would other- 
wise be possible — conventional sequential 
routing method. Instability due to ill-posing of the 
sediment transport function is circumvented by 
using a power relation between bed material trans- 
port and mean flow velocity. Errors in mass con- 
servation due to linearization at the boundary are 
eliminated by using a nonlinear pi of the 
upstream boundary condition. (Lee-ISW: 
W79-06252 


PARTICLE SIZE OF Swe yg COLLECT- 
ED FROM THE BED AMAZON 
RIVER AND ITS TRIBUTARIES IN IN MAY AND 
JUNE 1977, 

aaa Survey, Denver, CO, Water Resources 


C. Fr Nordin, Jr., R. H. Meade, W. F. Curtis, N. J. 
Bosio, and B. M. "Delaney. 

Geological Survey open-file report 79-329, 1979. 
23 p, 1 fig, 3 tab, 3 ref. 


Descriptors: *Bottom sediments, *Rivers, *South 
America, *Sampling, *Particle size, Analytical 
techniques, Fluvial sediments, *Bed material, 
*Amazon River. 


One-hundred-eight samples of bed material were 
collected from the Amazon River and its major 
tributaries between Belem, Brazil, and Iquitos, 
Peru. Samples were taken with a standard BM-54 
sampler or with pipe dredges from May 18 to June 
5, 1977. Most of the samples have median diame- 
ters in the size range of fine to medium sand and 


contain small percentages of fine gravel. erp es 
size distributions are tabulated. (Woodard-USGS) 
W79-06309 

TRENDS IN SEDIMENTATION, 


Geological Survey, Reston, VA. Water Resources 


Div.; and Geological Survey, Towson, MD. Water 
Resources Div. 

H. R. Feltz, and W. J. Herb. 

In: The Freshwater Potomac: Proceedings of a 
Symposium in January 1977, College Park, Mary- 
land. Published by the Interstate Commission on 
the Potomac River Basin, Rockville, Maryland, p 
167-171, 1978. 3 fig, 13 ref. 


: “Sedimentation, *Potomac River, 
*Sediment rages RR ad quality, *Sediment 
yield, Bottom its, Sampling, emical anal- 
Trace elements, Sanat & metals, Nitrogen, 
Pesticides, Polychlorinated biphenyls, 

iar ar ie Runoff, Storms, Hurricanes, Land 
t control, *District of Columbia, 

“Maryland, *Potomac River basin, *Anacostia 

ver 


The Potomac River, draining an area of 29,700 
square kilometers above tidal influence, is known 
to have wide fluctuations in water and sediment 
discharge in rapid mse to rainfall. Most — 
sus} sediment 


also luce high runoff and ent discharge. 
Cropland, construction sites, and stream channels 
realinement are major sources of sus- 
sediment. Available figures indicate that 
changes in land use over the whole basin were 
eect during 1961-76. About 95 percent of 
consists of rural, forested, and “water 
panes On the basis of annual values of sediment 
discharge per unit volume of water discharge, the 
overall trend in the basin was a decrease in sus- 
-sediment discharges during the mid- to late 
re followed by an increase in the early 1970's. 
suspended-sediment discharges associat- 
Hurricane Agnes in 1972 are nbn re- 
Supt for this increase. In the mid-1970’s the 
trend reversed, and decreases have reached the 
levels of the early and mid-1960’s. A dramatic 
decrease in suspended-sediment discharge for the 
Anacostia River near Colesville, Md., is attributed 
primarily to an increased use of sediment controls 
on urban construction sites. Chemical analysis of 
bottom sediment samples collected throughout the 
basin show the distribution of heavy metals, nitro- 
gen, phosphorus, and residues of pesticides and 
— lorinated biphenyls. Trace quantities to rela- 
tively high concentrations were found at several 
sites. (Woodard-USGS) 
W79-06319 


UNIT STREAM POWER EQUATIONS FOR 
TOTAL LOAD, 
oa of Engineers, Chicago, IL. North Central 


C. T. Yang. 
Journal of Hydrology, Vol. 40, No. 1/2, p 123-138, 
January 1979. 4 fig, 4 tab, 20 ref. 


Descriptors: *Sediment load, *Bed load, *Method- 

ology, *Data collections, *Dunes, *Streamflow, 

Regression analysis, Dimensional analysis, Sedi- 

ment transport, Natural streams, *Unit stream 
wer, *Sediment concentration, Incipient motion, 
otential energy expenditure. 


A dimensionless unit stream power equation for 
the computation and prediction of total sediment 
concentration was obtained without using any cri- 
terion for incipient motion. This equation was 
compared with a similar dimensionless unit stream 
wer equation with the inclusion of criteria for 
incipient motion. Comparisons between the meas- 
ee results from laboratory flumes and natural 
rivers and the computed results from these two 
unit stream power equations indicated that they are 
equally accurate in predicting the total sediment 
concentration in the sand size range. For the 1259 
sets of data compared, the average computed result 
from these equations was only 3% higher than the 
measured result. (Singh-ISWS) 
W79-06392 


UNIT STEP AND FREQUENCY RESPONSE 
FUNCTIONS APPLIED TO THE WATERSHED 
FLUVIAL SYSTEM, 








Field 2—WATER CYCLE 


Group 2J—Erosion and Sedimentation 


Govind Ballabh Pant Univ. of Agriculture and 
Technology, Pantnagar (Israel). Dept. of Agricul- 
tural Engineering. 

T. C. Sharma, and W. T. Dickinson. 

Journal of Hydrology, Vol 40, No 3/4, p 323-335, 
February 1979. 3 fig, 3 tab, 8 ref. 


Descriptors: *Sediments, *Sediment yield, *Model 
studies, Mathematical models, Equations, 
Watersheds(Basins), Runoff, Erosion, Sediment 
transport, Streams, Rivers, Sedimentation, Sedi- 
mentology. 


Unit step response and frequency ar eoca func- 
tions were shown to provide useful information to 
model and understand the watershed runoff-sedi- 
ment yield process. One of the applications of the 
unit step response was to rank watersheds for their 
sediment production potentials. The frequency re- 
sponse function was used to indicate the memory 
content of the watershed runoff-sediment yield 
system. (Sims-ISWS) 

W79-06395 


IMPACT OF MAN’S ACTIVITIES ON THE 
CHEMICAL COMPOSITION OF THE SEDI- 
MENTS OF LAKES SUPERIOR AND HURON, 
ao. Centre for Inland Waters, Burlington (On- 
tario). 

For primary bibliographic entry see Field 5B. 
W79-06399 


DISTRIBUTION OF SUSPENDED SEDIMENTS 

IN THE SHALLOWS OF RESERVOIRS AND 

POSSIBILITY OF ESTIMATING THEM BY 

THE INTEGRATION METHOD, 

V. M. Klaven. 

Soviet Hydrology: Selected Papers, Vol. 16, No. 2, 
113-119, 1977. 4 fig, 3 tab, 10 ref. Translated 

| fle Trudy Gosudarstvennogo Gidrologiches- 

kogo Instituta, No. 242, p 115-128, 1977. 


Descriptors: *Sediments, *Suspended solids, *Res- 
ervoirs, *Shallow water, Sampling, Data process- 
ing, Waves(Water), Currents(Water), Sediment 
transport, Analytical techniques, Distribution pat- 
terns, Suspended particle concentrations. 


The distribution of suspended-particle concentra- 
tion in the shallows of bodies of water must be 
taken into account to solve es problems 

lanning water intakes, ships’ channels, harbors, 
thermal electric power stations) and to improve 
methods for measuring and computing suspended- 
particle concentration. The following conclusions 
can be drawn from the analysis of measurements of 
suspended sediment transport in the shallows of 
the Kayrak-Kum, Kakhovka, and Kremenchug 
reservoirs, made in a broad range of variation of 
wave heights, velocities of longshore currents, 
rock composition of the shallows, and suspended- 
particle concentrations in the water: (1) The time- 
averaged suspended-particle concentrations on 
verticals in the surf zone increase approximately 
exponentially from the water artes to the 
bottom, and the nature of their distribution does 
not vary noticeably with a change in the rock 
composition of the shallows from fine- to medium- 
grained sand with admixtures of various amounts 
of silt particles. (2) The distribution of the suspend- 
ed-particle concentration in the water (rho) and of 
elementary er are a transport (r) over 
the width of the surf zone is most frequently of 
two types: a distribution with a single maximum in 
the water-edge zone with rho and r values decreas- 
ing gradually toward the edge of the shallows; and 
a distribution with two maxima, one in the water- 
edge zone and the other in the zone of the outer- 
line of breakers, usually confined to the central 
part or the edge of the shallows. (Sims-ISWS) 
W79-06412 


INDUCED CHANNEL INSTABILITY AND HY- 

DRAULIC GEOMETRY OF THE MANGA- 

WHARA STREAM, NEW ZEALAND, 

Waikato Univ., Hamilton (New Zealand). Dept. of 

Earth Sciences. 

For primary bibliographic entry see Field 2E. 
79-064 16 


SEDIMENT YIELDS FROM SMALL FOREST- 
ED CATCHMENTS NORTH WESTLAND- 
NELSON, NEW ZEALAND, 

Forest Research Inst., Christchurch (New Zea- 
land). Protection Forestry Div. 

C. L. O’Loughlin, L. K. Rowe, and A. J. Pearce. 
Journal of Hydrology (New Zealand), Vol 17, No 
1, p 1-15, 1978. 8 fig, 5 tab, 21 ref. 


Descriptors: *Sediment yield, *Sediment transport, 
*Forest watersheds, *Sediments, Gravels, Sands, 
Forests, Drainage, Storms, Runoff, Storm runoff, 
Discharge(Water), Flow, Hydrographs, Sedimen- 
tation, ion, Sedimentology, *New 7 


Sediment yield rates from 6 small forest catch- 
ments in North Westland and from 4 small forest 
catchments in Nelson averaged 55 cu m/sq had ge 
and 5 cu m/sq km p.a., respectively. A of 
55% of sediment yield was produced from the 
North Westland catchments over 821 days Gorm 
one large storm event with a return period o} 
approximately 20 years. In the Nelson catchments, 
90% of the sediment yield over 608 days occurred 
during a single storm event with a return period of 
6 months to one year. It was hypothesized that the 
development of the forested y ety hill country 
landscapes in North Westland and Nelson have 
depended closely on infrequent high intensity 
storms which occur perhaps once every 10 years 
or less frequently. (Sims-ISWS) 

W79-06418 


STATISTICAL ANALYSIS OF SEDIMENT MO- 
TIONS OF DUNES, 
- and Webster Engineering Corp., Boston, 


A. 
C. S, Hung, and H. W. Shen. 
Journal of the Hydraulics Division, American So- 
ciety of Civil Engineers, Vol 105, No HY3, Pro- 
ceedings Paper 14438, p 213-227, March 1979. 18 
fig, 5 tab, 13 ref, 1 append. 


Descriptors: *Bed load, *Colorado, *Channels, 
*Dunes, Rivers, Sedimentation, Cesium, Sedimen- 
tation rates, Statistical methods, Hydraulics, Sedi- 
ment transport, Alluvial channels, *Statistical anal- 
ysis, Alluvial bed forms, Cesium 137. 


Statistical analyses were done on the movements of 
bed load particles over alluvial bed forms from 
data collected in a large laboratory flume at Colo- 
rado State University. The bed load particles were 
tagged by radioactive tracer--Cesium 137. Statisti- 
cal properties of the random variables and the 
correlations between these variables were investi- 
gated. It was found that within the test range, the 
mean and variance of longitudinal step length, the 
mean wavelength and the mean wave height of 
bed forms, the particle speed, the variance of verti- 
cal step length, and the variance of lateral step 
length all increase with the increase of flow. How- 
ever, the coefficients of variation for both wave 
height and wavelength remain approximately the 
same for all flow conditions tested. The ratio of 
average wave length to average wave height de- 
creases with the increase of flow. (Lee-ISWS) 
W79-06421 


SEA-FLOOR INSTABILITY OF CONTINEN- 
TAL SHELF OFFSHORE CENTRAL AND 
NORTHERN CALIFORNIA, 

BBN-Geomarine Services Co., Oxnard, CA. 

A. Mahmood, and R. Son, 

In: ‘Recommendations for Baseline Research in 
Central and Northern California Relative to Off- 
shore Resource Development’, Proceedings of 
Conference/Workshop held in San Francisco, CA, 
Orn 22-24, 1976, p 99-105, January 1977. 4 fig, 
1 ref. 


Descriptors: *Stability, *Continental shelf, *Geolo- 
gy, Water quality, Sedimentation, Resources de- 
velopment, Hazards, *Outer Continental Shelf, Sea 
floor, Northern California, Central California. 


The continental shelf along central and northern 
California coast is ps | narrow as compared to 
other coastal areas of United States. The narrow 
shelf width may force offshore exploration in some 


Park. 
For bibliographic entry see Field 5C. 
peer grap! 


2K. Chemical Processes 


PROCEEDINGS OF THE FIRST WORKSHOP 
OS ee ie oe cis eee 
or primary bibliographic entry see Field 2F. 
W79-06052 


GEOTHERMAL EFFLUENTS, THEIR TOXIC- 
ITY AND PRIORITIZATION, 
Da Consultants, San Francisco, 


For bibliographic entry see Field 5B. 
= primary 


SAMPLING A TWO-PHASE GEOTHERMAL 
BRINE FLOW FOR CHEMICAL ANALYSIS, 
California Univ., Livermore. Lawrence Livermore 


Lab. 
For primary bibliographic entry see Field 2F. 
'W79-06062 


SAMPLING AND PRESERVATION TECH- 
NIQUES FOR WATERS IN GEYSERS AND 
HOT SPRINGS, 

Geological Survey, Menlo Park, CA. 

For primary bibliographic entry see Field 2F. 
W79-06064 


IN THE 


PHOSPHORUS _ INTERACTIONS 
INMENT: A SURVEY OF 


AQUATIC ENVIRO 
THE LITERA 


TURE, 
Vermont Univ., Burlington. Water Resources Re- 
search Center. 
For primary bibliographic entry see Field 5B. 
W79-06109 


EFFICIENT AMENDMENT USE IN SODIC 
SOIL RECLAMATION, 

Volcani Inst. of Agricultural Research, Bet-Dagan 
(Israel). Inst. of Soil and Water. 

For primary bibliographic entry see Field 5G. 
W79-06150 


CATION-EXCHANGE CAPACITY OF CLAY- 
RICH SOILS IN RELATION TO ORGANIC 
MATTER, COMPOSITION, AND 
SURFACE AREA, 


Department of Agriculture, Sainte-Foy (Quebec). 
Y. A. Martel, C. R. De Kimpe, and M. R. 
Laverdiere. 

Soil Science Society of America Journal, Vol. 42, 
i alae September-October, 1978. 1 fig, 7 
tab, ; 


Descriptors: *Cation exchange, Clay mi 


minerals, 
*Organic matter, Miseralogy, Soil horizons, *Re- - 


gression analysis, Soil texture. 

Regression analyses were used to correlate organic 
— texture and ay tel pp ee ig E. 
cation-exchange capactiy (CEC) of clay-ric 

in the lowlands of Quebec. The Ap, ) 
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8. 1 fig, 7 


CHEMI PROPERTIES 
Pahlavi Univ., Shiraz (Iran). Dept. of Soil Science. 
N. F. R. Cox. 


Soil Science Society of America Journal, Vol. 42, 
= Mga a , September-October, 1978, 3 fig, 4 


Descriptors: *Molybden' , *A, *Soil 
chemistry, Soil aa Hon — ay ad tg matter, 


Hrdoge on coneatton Poort 


uir. Adsorption increased as the organic 
matter and/or Fe oe contents of the in- 
creased. Adso from an aqueous solution that 


was waitialy 0 0.3 mM Mo (AdMo) also was deter- 
mined on 32 soils collected from the regions. The 
AdMo level was positively correlated with Fe 


oxide and organic matter contents and or gary 
correlated with pH and P levels. The level of Mo 
extracted with acid ammonium oxalate (Grigg Mo) 
and an anion exchange resin (resin Mo) were ie 
determined and related to soil chemical pro 

and a lime treatment. Grigg Mo was poutively 
correlated with amorphous and free fe oxide b 
oxalate. Resin Mo was Lc pabice d correlated wi 
pH but not with other soil properties. Incubating 
soils with CaCO3 increased the level of rsin Mo. 
(Skogerboe-Colorado State) 

W79-06155 


GROUNDWATER RECHARGE AND PALEO- 
CLIMATE IN THE SIRTE AND KUFRA 
BASINS, LIBYA, 

Institute of Geological Sciences, Wallingford 


i cctmary bibliographic ent Field 2F 
primary iographic entry see Fie! y 
W79-06249 


VARIATIONS IN THE ACID CONTENT OF 
RAIN WATER IN THE COURSE OF A SINGLE 
PRECIPITATION, 

Arizona Univ., Tucson. Dept. of Chemistry. 

M.D. Seymour, 8 A. Schubert, J. W. Clayton, Jr., 
and Q. Fernando 

Water, Air, and Soil Pollution, Vol 10, No 2, p 
147-161, August 1978. 5 fig, 2 tab, 18 ref. 


Descriptors: *Rain water, *Acids, *Rainfall, Sam- 
pling, Chemical analysis, Analytical techniques, 
Chemicals, Acidic water, H drogen ion concentra- 
tion, Volumetric analysis, .~ itation(Analysis), 

processing, Pollutants, Water pollution, 
Water pollution sources, Pollutant identification, 


Chemistry of precipitation. 


The major acid components in the rainwater col- 
lected d 5 different rainfall events in hb: and 
‘August 1977 were found to be a stron, , the 
weak acid NH4(+), and dissolved CO: nome the 
here. ware in their concentrations 

a function of time in the course 

each of the rainfall events. Two experimental 





methods were used in this investigation, a microti- 
trimetric method and a coulometric method. The 
data were analyzed by the use of modified Gran 
functions. Both methods gave the same results, 
The most significant observation was that the 
strong acid concentration increased from very low 
values to a maximum and then decreased in 
course of a single rainfall event. (Sims-ISWS) 
W79-06398 


CLIMATE, 

California State Univ., Long Beach. 

For primary bibliographic entry see Field 2B. 
W79-06451 


OCEANIC AND ATMOSPHERIC VELOCITY 
FIELDS AND WATER CHEMISTRY, 

National Oceanic and Atmospheric Administra- 
= Seattle, WA. Pacific Marine Environmental 


° Halpern. 

: ‘Recommendations for Baseline Research in 
Caltea and Northern ise-seiryg Relative to Off- 
shore Resource Develo; Proceedings of 
Conference/Workshop in San Francisco, CA, 
October 22-24, 1976, p o197 3 Jan 1977. 3 fig, 7 ref. 


Descriptors: *Baseline studies, *Oceanography, 
*Meteorology, *Water composition, Chemistry, 
Resources development, Environmental effects, 
Path of — *Outer Continental Shelf, 
Dg ifornia, Central California, Velocity 


Knowledge of the physical environment is an inte- 
gral part of environmental baseline studies. The 
trajectory of oil introduced at the surface is deter- 
mined to a large extent by the and time 
variations of the wind and current fields. Accurate 
interpretation of biological and chemical measure- 
ments is dependent upon knowled «Tid the physi- 
cal environment. The purpose of presentation 
is to describe the richness of the s and time 
scales of the oceanic and atmospheric velocity 
fields and water chemistry to be expected in the 
outer continental region of central and northern 
California. Because of the scarcity of state-of-the- 
art physical oceanographic observations within 
this region, examples are illustrated with data ob- 
tained elsewhere. (See also W79-06464) (Sinha- 
OEIS) 

W79-06466 


2L. Estuaries 


THE HYDRODYNAMICS AND SEDIMENTO- 
LOGY OF A HIGH (TIDAL AND WAVE) 
ENERGY EMBAYMENT (SWANSEA BAY, 
NORTHERN BRISTOL CHANNEL), 

University Coll. of Swansea (Wales). Dept. of Ge- 
ology and Oceanography. 

For primary bibliographic entry see Field 2J. 
W79-06237 


THE DISTRIBUTION OF ORGANIC MATERI- 
AL AND TRACE METALS IN SEDIMENTS 
FROM THE RIVER LIFFEY ESTUARY, 
DUBLIN, 

University Coll. of North Wales, Menai Bridge. 
Marine Science Labs. 

G. B. Jones, and M. B. Jordan. 

Estuarine and Coastal Marine Science, Vol 8, No 
1, p 37-47, January 1979. 4 fig, 1 tab, 30 ref. 


Descriptors: *Estuaries, *Sediments, *Metals, *Or- 
ganic matter, Sampling, Data processing, Chemical 
analysis, Carbon, Nitrogen, Humic acids, 
Fibers(Plants), Lignins, On-site data collections, 
Hydrography, Water circulation, Rivers, Sedimen- 
tation, *Ireland, *River Liffey Estuary(Ireland). 


Sediments of the River Liffey Estuary have been 
analyzed for organic carbon, Kjeldahl nitrogen, 
humic acid, and crude fibre contents. Several trace 
metals also were analyzed. The hydrographic con- 
ditions which control the transport of this material 
also were studied over a tidal cycle. Results indi- 
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cated that the upper reaches of the estuary are 
isolated from the incomin; seawater and that trace 
metal enrichment is | metal enrich- 
ment is accompanied by an increase in the organic 
carbon, nitrogen, and humic acid levels. (Sims- 
ISWS) 

W79-06239 


ORGANIC MATTER IN SURFICIAL SEDI- 


Bedford Inst. of Oceanography, sr tg (Nova 
Scotia). Environmental Marine Geo logy. 

M. A. Rashid, and G. E. Reinson. 

Estuarine and Coastal Marine Science, Vol 8, No 
1, p 23-36, January 1979. 9 fig, 3 tab, 26 ref. 


Descriptors: *Organic matter, *Sediments, *Estu- 
aries, On-site investigations, On-site data collec- 
tions, Circulation, ater circulation, Rivers, 
Coasts, Carbon, Nitrogen, Particle size, Sampling, 
Pollutants, Water pollution, Water pollution 
sources, Sedimentation, *New Brunswick(Canada), 
*Miramichi Estuary(New Brunswick). 


The surficial sediments of the Miramichi estuary, 
New Brunswick, contain a much higher quantity 
of organic matter than would be expected to occur 
in an estuary of this type, shallow and well-mixed. 
The organic carbon distribution, in general, corre- 
sponds with the distribution of fine-grained sedi- 
ment, although higher concentrations occur in 
its of the drowned river channel than in 
sediments of the bay portion of the estuary. The 
quantity of organics in all the sediments and 
erences in concentrations between river chan- 
nel and bay sediments are the direct result of the 
discharge of pulp-mill effluent into the upper 
reaches of the estuary. The organic carbon isotopic 
composition of sediments suggest that land-derived 
material is the predominant source of organics 
throughout the estuary. Marine organic material is 
restricted to the sediments near the estuarine 
mouth. Dispersal of the organic matter is achieved 
largely by transport in the upper freshwater efflu- 
ent layer and by settling through the water column 
when transport energies are reduced. Settling of 
organic-matter is highest in areas where deposition 
of fine-grained inorganics prevails. (Sims-ISWS) 
W79-06240 


TRITIUM AND CARBON-14 DISTRIBUTIONS 
IN SEAWATER FROM UNDER THE ROSS ICE 
SHELF PROJECT ICE HOLE, 

Scripps Institution of Oceanography, La Jolla, CA. 
R. L. Michel, T. W. Linick, and P. M. Williams. 
Science, Vol 203, No 4379, p 445-446, February 2, 
1979. 2 tab, 15 ref. NSF DPP76-22134, DPP77- 
20579, OCE77-17567, EAR76-22623. 


Descriptors: ‘Tritium, ‘Carbon radioisotopes, 
*Sea water, *Antarctic, Ice, Cold regions, Isotope 
studies, Pollutants, Pollutant identification, Circu- 
lation, Water circulation, Oceans, Oceanography, 
*Ross Ice Shelf, *Ross Sea. 


The tritium and carbon-14 activities of seawater 
samples collected from 22 to 200 meters below the 
ice at the Ross Ice Shelf Project ice hole were 
reported. The tritium results showed that the 
waters below the ice have exchanged with Ross 
Sea water since the advent of nuclear testing. The 
carbon-14 results indicated that waters in the upper 
layer exchange in time periods of less than 6 years. 
Measurements of these isotopes in seawater under 
the Ross Ice Shelf in McMurdo Sound showed 
that this water has a different history. (Sims-ISWS) 
W79-06241 


OCEAN TIDE AND WAVES BENEATH THE 
ROSS ICE SHELF, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Geological Sciences. 

R. T. Williams, and E. S. Robinson. 

Science, Vol. 203, No. 4379, p 443-445, February 
2, 1979. 2 fig, 1 tab, 12 ref. NSF GV-40434, 
DPP73-05873. 
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Descriptors: *Tides, *Waves(Water), *Antarctic, 
Ice, Ocean waves, Tidal waters, On-site investiga- 
tions, On-site data collections, Data processing, 
oo Oceanography, *Ross Ice Shelf, *Ross 


pally disreal. ‘The trophic tide ange (aochle Um: 
y di ; trophic tide range (double am- 
ree a een ee 6 ee 
the location, and is closely related to the local 
water-layer thickness. The range of the tropic tide 
is more times the range of the equatorial 
tide. Cotidal and coamplitude charts were made 
for the largest diurnal constituents, K sub 1 and O 
sub 1, and a provisional cotidal map was made for 
the semidiurnal constituent M sub 2. The ampli- 
tudes of the diurnal tide constituents are larger in 
the Ross Sea than in the adjacent southern 
Ocean, indicating the existence of a diurnal reso- 
nance related to the shape and depth of the sea. 
Waves related to ocean swell p into the 
ice-covered region from the Ross Sea. 
These waves have amplitudes near 1 centimeter, 
and periods in the range 1 to 15 minutes. The speed 
at which these waves travel is successfully predict- 
ed by flexural wave theory. (Sims-ISWS). 
W79-06242 


CIRCULATION AND MELTING BENEATH 
THE ROSS ICE SHELF, 

Lamont-Doherty Geological Observatory, Pali- 
sades, NY 


S. S. Jacobs, A. L. Gordon, and J. L. Ardai, Jr. 
Science, Vol 203, No 4379, p 439-443, February 2, 
1979, 3 fig, 27 ref. NSF C-726, 76-11872, 77-22209. 


Descriptors: *Water circulation, *Melting, *Water 
temperature, *Salinity, *Antarctic, Cold regions, 
Temperature, Circulation, Density, Ice, On-site 
data collections, Data p: g; Mea- 
surement, Oceanography, *Ross Ice Shelf. 


Thermohaline observations in the water column 
beneath the Ross Ice Shelf and along its terminal 
face show significant vertical stratification, active 
horizontal circulation, and net melting at the ice 
shelf base. Heat is supplied by seawater that moves 
southward beneath The ice shelf from a central 
warm core and from a western region of high 
salinity. The near-freezing Ice Shelf Water pro- 
duced flows northward into the Ross Sea. (Sims- 
ISWS) 
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WETLANDS PROTECTION: THE REGULA- 
TORY ROLE OF THE UNITED STATES ARMY 
CORPS OF ENGINEERS, 

For primary bibliographic entry see Field 6E. 
W79-06295 


OLD WOMAN CREEK, OHIO: THE DESIGNA- 
TION OF A FRESHWATER ESTUARINE 
SANCTUARY, 

Ohio Dept. of Natural Resources, Columbus. 

For primary bibliographic entry see Field 6E. 
W79-06301 


FISHERIES AND WILDLIFE, 

yey State Dept. of Fish and Game, Menlo 
ark. 

For primary bibliographic entry see Field 5C. 
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3. WATER SUPPLY 
AUGMENTATION 
AND CONSERVATION 


3A. Saline Water Conversion 


MECHANISM AND PREVENTION OF RE- 
VERSE OSMOSIS MEMBRANE FOULING, 
Midwest Research Inst., Minnetonka, MN. North 
Star Div. 

J. E. Cadotte, and R. J. Peterson. 

Available from the National Technical Information 


Service, Springfield, VA 22161 as AD-A053 630, 
Price codes: A02 in paper copy, A01 in microfiche. 
September 30, 1977. 3 p. DAAG29-76-C-0053. 


Descriptors: *Reverse osmosis, “Desalination, 
bd tion processes, *Membrane fouling, *De- 


lutants, Co! 

tion, Filtration, Clays, Chlorine, Organic com- 

ae Inorganic compounds, Water treatment, 
ater purification. 


Information concerning the deposits which foul 
reverse osmosis membranes is abstracted from two 
unpublished papers. Testing revealed that colloidal 

dissolved constituents of naturally became 
surface waters were the cause of membrane - 
ing. Although clays and inorganic colloids are 


are more analysis 
techniques, ng rE peepee 6 Auge electron 
spectroscopy, scanning electron 4 
were used to characterize membrane it from 
Potomac River water and sea water . The 
fouling were: provement in pretrea' 
pe wee compl the organic ceflcids 
with the ition of cati 
water; and (3) modification of the 
face to decrease the adherence 
Effort was concentrated on the first method. The 
: reopen 5 pel eta e<followed by 
or polymer t follow 
sand filtration. Alum and fertic ailoride, coagulat- 
ing agents, were used in conjunction with organic 
. flocculants; ferric chloride appeared 
for removing organic colloids from river 
water. A tment process for river water was 
devel in which the raw water was ited 
with 10 ppm of chlorine and 10 to Ppm of 
chlorine and 10 to 50 ppm ferric chloride. pH 
of the water was adjusted to 5.5 with sulfamic acid 
which complexed the chlorine so that it did not 
oxidize the membrane. (Davison-IPA) 


W79-06079 
RESEARCH ON AND OF 
ION: AND ION-SPECIFIC MEM- 


D TION 
SALINE WATERS BY SELECTIVE ELECTRO- 
DIALYSIS. 
Polytechnic Inst. of New York, Brooklyn. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-161 694, 
Price codes: AOS in paper copy, AO] in microfiche. 
OSW Research and Development Pro ori 
A 1960. 77 p, 6 fig, 11 tab, 35 ref. 14-01- 

1-62. 


Descriptors: *Desalination, *Desalination appara- 
tus, “Membranes, *Membrane processes, Perme- 
ability, Fabrication, Ion transport, Specific reten- 
tion, Laboratory tests, Selectivity, Diffusion, Sul- 
fates, Ions, Chlorides, Distillation, Electrodialysi 
Separation techniques, Water treatment, ina- 
tion processes, Water purification, Saline water, 
Brackish water. 


An investigation of known membrane systems 
which might be more permeable to sulfate than to 
chloride, and the attempt to prepare membranes of 
improved specificity are reported. A membrane of 
improved specificity would be useful in removin 
sulfate from a chloride-sulfate solution in whic 
the sulfate content is too high, or to fractionate a 
mixture of the ions into two solutions with each 
solution containing only one ion. The commercial 
membranes, Nalfilm 2 and Nalfilm 4 were investi- 
ted. Compounds presumed to be specific to sul- 
ate were utilized in the preparation of membranes 
with improved specificity. Impregnated mem- 
branes made from o-phenylene-diamine and benzi- 
dine and polymerized on pie God PVA formalde- 
hyde were tested along with four hetrogeneous 
membranes prepared with anion exchange resins in 
a Dynel matrix. The tests to determine specificity 
included measurements of the bi-ionic potentials, 
conductance, selectivity ratios, diffusion coeffi- 
cients, and direct measurement of the transport 
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move upward al 

wap af the tube poses Goren ton taba Spee 
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or urification it 


plant producing 100,000 

a Sedo thos Pea co Ca 
at $9. ons o} water. 

and operating costs for a 10 million lant were 

estimated “at $113,000,000 and $4. Frodo 

respectively. It is concluded that these costs are 

not likely to be reduced with major changes in the 

process. (Davison-IPA) 
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DEVELOPMENT, CONSTRUCTION, 
TESTING OF OSMIONIC D: 


g 


Available from the National Technical 
Service, Springfield, VA 22161 as PB-161 


862, 
Price codes: AOS in y, AO1 in microfiche. 
OSW Research and vin nt 


velopment Progress it 
No 38, June 1960. 94 p, 26 fg, 11 tab, 8 met ico 


Descriptors: *Desalination, *Desalination process- 
es, *Desalination apparatus, *Osmionic deminera- 
lizers, Testing, Laboratory tests, Equations, Mem- 
branes, Membrane processes, Physical 
Physicochemical properties, Materials, 
zation, Cost comparisons, Estimates costs, ° 
tion techniques, Water treatment, Water purifica- 
tion, Brackish water. 


Two bench-scale demineralizers based on the os- 
mionic process were developed to determine 
whether these units could be built b we 

are 


amenable to mass production, and wi! 
demineralization rates obtainable in such units 

rapid enough to be of practical interest. In Part A 
the important results of the project are summarized 
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Available from the National Technical Information 
Service, secngees. VA 22161 as PB-161 818, 
Price codes: A03 in copy, AOl in microfiche. 


Research and tt Pro; Report 
No 36, May 1960. 32 p, 8 fig, 5 tab. 1401-0001-80. 








BERGE EkRE” EF 











































sted as 
In this : “Desalination, * 
‘closes | & .* process, *F *Ice- 
lues to : pment, Mechani- 
eration | cl ig, ee beg water, Potable water, Evalu- 
nelting ation, techniques, Water purification, 
zones Water treatment. 
eration ' 
Continuing work is reported in understanding the 
Based which occur during freezing to estab- 
zone. i imum conditions for segregation of salt and 
and | to determine the most suitable conditions for large 
ye peri- | scale utilization of the zone purification process. 
water, | Studies on water-ice interface shape were concen- 
mputer Bree eevee of - ines 
imental a contmuous -type apparatus for provid- 
sal-tube | ing fluid measurement the interface. These 
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osts for sees. High segregation efficiency was obtain- 
water by art tas Woalina tons of ice crystals from 
estimat- || the center of the fr tube toward the periph- 
Capital |) ¢ty in place of the normal growth which is inward 
nt were | fom the periphery. Experimental details are given 
gallons, || for studies on interface shape, rate of crystallize ° 
osts are | tion of ice from salt solutions, microscopic exami- 
es in the | ation of pulled ingots, constitutional ep cool- 
ing, multiple-stage freezing, efficiencies of segrega- 
tion in multiple-stage freezing and rigs arr 
experiments. Prelimi engineering evaluation 
and detailed ype treatment are discussed. It 
AND | #8 concluded periodic salt en its are 
LIZERS, with breakdown of constituti supercool- 
ing. The technical feasibility of multiple-stage 
zone-freezing conversion of sea water was demon- 
5 strated, and perhaps the vertical tube system of the 
ormation | several multiple-stage continuous freezing systems 
161 862, may be economically feasible. st eran 
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ration techniques, Desalination apparatus, Design 
criteria, Water treatment, Water purity. 


imental program is reported wherein the 
variables of a direct freezer 
column i 


An ex 
operat 


r 


tal — resulted in an in- 
capacity of about 400 gpd with an accept- 
able amount of wasted wash water. Project activi- 
ty is reported for September 1 to November 30, 
1958 and activity for period October 15, 1957 to 
ummarized, tal 


$.55/ 

‘The tagie ations seeoepeios seaghion tained © 
effect tion mac’ 

produce less expensive water than the three effect 

machine IPA) steam cost is less than $.15/MBtu. 


s 


THIN FILM VAPOR COMPRESSION SALINE 
WATER CONVERSION SYSTEM, 

Westinghouse Research and Development Center, 
Pittsburgh, PA. 

A. Willenbrock, Jr., R. M. Chamberlin, D. R. 
Fraser, G. E. McGinnis, and J. A. Cyphers. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-181 582, 
Price codes: A15 in paper copy, AO1 in microfiche. 
OSW Research and Development Progress Report 
No 85, February 1964. 323 p, 104 fig, 13 tab, 17 ref, 
5 append. 14-01-0001-273. 


Descriptors: *Desalination, *Desalination process- 
es, *Desalination plants, *Thin film vapor com- 
ression, Evaporation, Thin films, Heat transfer, 
‘echnology, momics, Cost comparisons, Mate- 
rials, Separation techniques, Water treatment, 
Water purification, Saline water. 


A research and development program is reported 
wherein the critical areas of a proposed thin film 
vapor compression system were examined and 
evaluated. The five tasks involved in the program 
included: (1) determining the characteristics of an 
adequate saline water evaporating film flowing on 
a vertical or nearly vertical flat surface; (2) devel- 
oping the technology to create and maintain this 
; (3) determining of minimum cost materials 
consistant with environment, life and manufactur- 
ing requirements; (4) developing improvements in 
heat transfer by specially formed surfaces; and (5) 
evaluating the manufacturing techniques in fabri- 
cating the heat transfer surface. The technical as- 
sumptions were verified experimentally; the re- 
quired developments were accomplished; the eco- 
nomic assumptions were studied and reevaluated; 
and the technology was attained to design a pilot 
— It is concluded that a one million gpd thin 
ilm vapor compression sea water conversion 
system could be built which would produce water 
at comparable costs of current multi-stage flash 
plants. (Davison-IPA) 
W79-06087 


CONTINUATION OF MATERIALS EVALUA- 
TION PROG 

Rice (Cyrus William) and Co., Pittsburgh, PA. 
H. C. Bramer, W. E. Bell, R. E. Moore, D. R. 
Surdock, and D. R. Brenneman. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-201 020, 
Price codes: A13 in paper copy, AO1 in microfiche. 
OSW Research and Development Progress Report 
No 535, March 1970. 283 p, 34 fig, 32 tab, 14 ref, 1 
append. 14-01-0001-1657. 


Descriptors: *Desalination, *Materials Evaluation 
Report Form, *Desalination apparatus, *Materials 
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WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 
Saline Water Conversion—Group 3A 


testing, *Evaluation, *Information retrieval, Cor- 
rosion, Tubes, Steel pipes, Linings, Coatings, Plas- 


tic, Rubber, Labo tests, Water treatment, 
Separation Socibtignes, Teceliaetion plants. 


The on-going testing of construction materials and 
equipment at test bed plants and other facilities 
operated by the Office of Saline Water Research is 
reported. In res to the need for a centralized 
and coordina’ program for reporting corrosion 
information, the terials Evaluation Report 
Form (MERF) was developed. This complete in- 
formation handling and retrieval system for the 
information generated during field inspections, 
in the labo: “~ = om ae ra 
in ratory, from tory 
other sources is described. Details of testing in the 
following areas are given: tubing ma in all 
test bed plants, corrosion specimens in side stream 
corrosion deposition as a function of dis- 
solved oxy, and carbon steel erosion-corrosion. 
Selected materials in all test bed plants were 
tested using the Probolog Instrument. In high 
maintenance areas req ent repair and 
replacement carbon steel piping use of fiberg- 
lass reinforced plastic piping and plastic lined light 
uge steel or aluminum piping seems economical- 
ly justified. Recommendations are made for further 
research in these areas and the area of waterside 
technology as related to saline water conversion 
equipment performance. (Davison-IPA) 
W79-06088 


FABRICATION OF SMOOTH TUBES FOR 
LARGE MULTISTAGE FLASH EVAPORATOR 
DESALINATION PLANTS, 

Oak Ridge National Lab., TN. 

F. J. Moran. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-201 024, 
Price codes: A09 in paper copy, AOI in microfiche. 
OSW Research and Development Progress Report 
No 540, March 1970. 176 p, 25 fig, 7 tab, 3 ref, 6 
append. 14-01-0001-534. 


Descriptors: “Desalination apparatus, *Tubes, 
*Fabrication, “Industrial production, *Copper 
alloys, Desalination processes, Multiple-stage flash 
evaporation, Titanium, Water treatment, Water pu- 
rification, Separation techniques, Desalination. 


A study with the following objectives is presented: 
f) to ascertain the present state of the art of 
abricating copper-nickel and titanium alloy con- 
denser tubing and (2) to stimulate industry devel- 
opment of improved methods. The scope involved 
performing a continuous evaluation of the state of 
the art; developing specifications for fabricating 
reliable low-cost tubing; evaluating improved 
methods for fabricating seamless and welded tubes; 
and surveying eddy-current and ultrasonic types of 
tube testing instruments, and determining their 
suitability for high-speed, in-line testing of smooth 
tubes for desalination plants. The state of the art 
has remained static because the market for con- 
denser tubes has not been large enough to justify 
the capital investment needed to produce copper- 
alloy tubes by the most advanced methods, and 
because the relatively short lengths required in 
heat exchanges could be produced on conventional 
draw benches keeping the more efficient prcduc- 
tion units occupied with supplying the growing 
demand for unalloyed copper tubing. The produc- 
tion methods, limitations and costs of copper-alloy 
tube production are summarized. The development 
of improved production of copper-nickel tubes, 
and its estimated costs are discussed. Welded tube 
fabrication, quality control, specifications for 
copper-nickel tubing for multi-stage flash (MSF) 
plants, splicing of tubes for use in MSF plants, 
improved production processes for titanium tubes, 
and welding of titanium tubes to titanium-clad steel 
tube sheets are examined. (Davison-IPA) 
W79-06089 


AN INVESTIGATION OF THE TRANSPORT 
PROPERTIES OF ION EXCHANGE MEM- 
B 


IRANES, 
Little (Arthur D.) Inc., Cambridge, MA. 
J. H. B. George. 





Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-179 945, 
Price codes: AO3 in paper copy, AO] in microfiche. 
OSW Research and Development Pro; Report 
No. 159, December 1965. 36 p, 2 fig, 13 tab, 10 ref. 
14-01-0001-372. 


Descriptors: *Desalination, *Membrane processes, 
*Cation exchange, *Conduction, Conductivity, 
Transfer, Water conveyance, Activation energy, 
Measurment, Temperature, Aqueous solutions, 
Testing, Testing procedures, Water treatment, 
Water purification, Separation techniques. 


pre meter data on the specific conductance of a 
polystyrene-sulfonate cation exchange membranes 
and water transfer accompanying the passage of 
ions through the membrane are presented. The 
conductance measurements were carried out at 10, 
25, and 40C; equivalent conductances and energies 
of activation were calculated for the conduction 
process. It was found that equivalent conductances 
of ions in the membranes are lower than the corre- 
sponding values in free aqueous solution; the effect 
is much greater for multivalent ions. Water trans- 
fer measurements were made under conditions cor- 
responding to those used for conductance measure- 
ments. Although water transfer/equivalent varied 
correspondingly with charge type, the water trans- 
fer/mole of ion showed similar values for all ions 
studied, except the heavily hydrated lithium ion 
which showed larger values. Water transfer, inde- 
pendent of temperature for monovalent ions, de- 
creased with temperature for divalent and trivalent 
ions. The data were combined with estimated 
values for ionic self-diffusion coefficients in the 
membrane to calculate friction coefficients for the 
interactions between membrane, counterion, and 
water. The usefulness of the numerical values is 
limited by assumptions which must be made in the 
derivation. (Davison-IPA) 

W79-06090 


REVERSE OSMOSIS 

SEARCH, 

General Atomic Co., San Diego, CA. 

Ns Merten, H. K. Lonsdale, R. L. Riley, and K. D. 
os. 


MEMBRANE __ RE- 


Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-180 322, 
Price codes: A09 in paper copy, AOI in microfiche. 
OSW Research and Development Progress Report 
No 265, August 1967. 197 p, 54 fig, 44 tab, 76 ref, 1 
append. 14-01-001-767. 


Descriptors: *Desalination, *Desalination appara- 
tus, *Reverse osmosis, *Membranes, *Membrane 
processes, Thin films, Semipermeable membranes, 
Compaction, Cellulose acetate, Polymers, Ion 
transport, Water purification, Water treatment, 
— techniques, Brackish water, Plastics, 
Saline water. 


Several areas of research on the properties and 
performance of cellulose acetate membranes in re- 
verse osmosis desalination, and the development 
and evaluation of improved membranes are sum- 
marized. The two significant limitations of the use 
of modified cellulose acetate membranes, mem- 
brane compaction and lifetime, were studied. The 
study of the decline in water flux with time indi- 
cates that flux decline probably results from mor- 
Gees changes in membrane substructure. 

embrane life studies conducted on simulated 
brackish water and on San Diego tap water allow 
predictions of membrane life to be tested based on 
previous studies of the pH-dependence of the hy- 
drolysis rate of cellulose acetate. In studies of the 
thin-film method for preparing high-flux cellulose 
acetate membranes, two membranes produced with 
no imperfections exhibited 99.8% sodium chloride 
rejection. Attention was concentrated on the inter- 
polymer of ethy] cellulose and polyacrylic acid 
and ion exchange membranes in the study of alter- 
nate membrane materials. The study of models of 
transport phenomena in membranes includes coup- 
led flow in solution-diffusion membranes and the 
finely-porous, fixed-charge membrane. Immersion, 
direct osmosis, and reverse osmosis experiments 
show that phenol and water are strongly coupled 
in flowing through cellulose acetate membranes. 


Field 3—WATER SUPPLY AUGMENTATION AND CONSERVATION 
Group 3A—Saline Water Conversion 


Negative rejection of phenol was observed in re- 
verse osmosis. (Davison-IPA) 
W79-06091 


DISPOSAL OF THE EFFLUENTS FROM DE- 
SALINATION PLANTS: THE EFFECTS OF 
COPPER CONTENT, HEAT AND SALINITY, 
Dow Chemical Co., Midland, MI. 
M. A. Zeitoun, E. F. Mandelli, W. F. McIlhenny, 
and R. O. Reid. 
Available from the National Technical Information 
i Springfield, VA 22161 as PB-203 857, 
OSW Reson ape pvelopaen a tren Report 
esearc e t eport 
No 437, March 1969. 203 p, 40 fig, 56 tab, 110 ref, 
5 append. 14-01-0001-1161. 


Descriptors: *Desalination, *Effluents, *Desalina- 
tion wastes, *Environmental effects, *Tempera- 
ture, *Salinity, *Copper, Phytoplankton, Diatoms, 
Dinoflagellates, Heat, Water treatment, Separation 
techniques, Physical properties, Chemical proper- 
ties, Sea water, Desalination plants. 


In estimating the ranges in chemical and physical 
properties of the effluents from large gpl 1 
plants, the copper concentration in the effluents, 
the dispersion of effluents in the marine environ- 
ment, and the ecological effects of the effluents 
were studied. Metin analysis of the process 
streams of three desalination plants it was found 
that copper was more soluble in sea water concen- 
trates in sea water, with a minimum solubility 
at pH 7.5. Since the mixed effluent from a desalina- 
tion plant is more dense than the receiving water, 
it tends to sink to the ocean floor. The retical 
aspects of a vertical jet of dense fluid were studied 
numerically and ytically. Experimental results 
obtained through using a laboratory model indicate 
that a dissolved constituent of the jet fluid would 
spread more rapidly in the lateral direction inside 
the core of the jet than momentum, and the con- 
stituent would spread more slowly than momen- 
tum in the outer region. Increasing temperatures in 
coastal waters tend to produce a simplification of 
the phytoplankton structure of the environment. A 
continuous supply of copper concentrations of 
about 0.05 ppm at 20C was found to be toxic to 
diatoms and dinoflagellates. Increasing tempera- 
tures increased the toxicity of copper to marine 

hytoplankton, while increasing salinities were 
found to have an antagonistic action on the toxic- 
ity of copper to them. (Davison-IPA) 
W79-06092 


PILOT PLANT TESTS AND DESIGN STUDY 
OF A 2.5 MGD HORIZONTAL-TUBE MULTI- 
PLE-EFFECT PLANT 


Universal Desalting Corp., New York. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-200 905, 
Price codes: A09 in paper copy, AO] in microfiche. 
OSW Research and Development Progress Report 
No 492, October 1969. 156 p, 35 fig, 6 tab, 15 ref, 3 
append. 14-01-0001-1707. 


Descriptors: *Desalination, *Desalination plants, 
*Desalination processes, Horizontal tube multiple 
effect distillation, Evaluation, Heat transfer, Feasi- 
bility, Costs, Operating costs, Capital costs, Water 
costs, Water treatment, Water purification, Separa- 
tion techniques, Design criteria, Wrightsville 
Beach(North Carolina). 


In a new concept of multiple effect distillation 
equipment, the heat transfer tubes are horizontal 
with steam condensing on the inside and brine 
boiling on the outside; the effects are arranged 
vertically. The extensive tests conducted at the 
Wrightsville Beach, North Carolina, pilot plant 
show that the smooth horizontal tubes yield heat 
transfer coefficients which are 50 to 100% higher 
than those of smooth vertical tubes; however, the 
vertical arrangement with gravity flows eliminates 
all intereffect pumps and associated equipment. 
Design parameters were determined using this con- 
cept, and a 2,500,000 gpd plant was designed in 
sufficient detail to prepare reliable cost estimates. 
The total installed capital cost is $1,625,500, capital 
cost/gallon stream day is $.65, and operating cost/ 


1000 gal is $.537. Detailed dra of the 2.5 
MGD horizontal tube multiple plant are 
provided. (Davison-IPA) 

W79-06093 


IPMENT OF PRECIPITATION PROC- 
FOR REMOVAL OF SCALE FORMERS 
FROM SEA WATER. 
Grace (W. R.) and Co., Clarksville, MD. Washing- 
ton Research Center. 


Available from the National Technical Information 

Service, a VA 22161 as PB-185 171, 

Price codes: Hd ~ ordre. A01 in microfiche. 
Researc 


OSW h and el it Progress be fo 
No 192, May 1966. 487 p, 86 fig, 143 tab, 22 ref, 11 
append. 14-01-0001-323. 


Descriptors: *Desalination, *Desalination process, 

*Evaporation, "% i Chemical), *Pre- 

treatment(Water, , Phosphates, Calcium 
compounds, F. 


plant operations for both are examined; 
product of the phosphate precipitation 
evaluated. Capital and manufacturing 
both processes are discussed, as well as for | 
uct recovery. It was shown that it is 
feasible to gen pees out all the magnesium and 
pot lh Scigtution os 0 contndsapinee 
te precipitation on a continuous plant 
basis It was also shown by pilot plant operation 
that the addition of magnesium carbonate trihy- 
drate in the presence of calcium carbonate 
followed by lime, will precipitate up to 65% of 
calcium from sea water. It is concluded that in a 
single effect, forced circulation evaporator operat- 
ing at 275F and 7/1 brine concentration, water 
treated by phosphate precipitation produced abso- 
lutely no scale; negligible deposits of calcium car- 
bonate occurred, but a light coati a te 
and CaSO4 anhydrite was Pome | in the 
tubes when sea water treated with calcium was fed 
to a single effect, forced circulation evaporator for 
500 hours at 270F and 1.9 concentrations. (Davi- 
son-IPA) 
W79-06094 


WET-END SHOWERS AND WHITE WATER 
SHOWER SYSTEM CONSIDERATIONS, 
Albany Engineered Systems, Glens Falls, NY. 

H. R. Bissell. 

Tappi (Atlanta, GA) Seminar Notes on Wet-End 
Operations, New Orleans, May 14-19, 1978, p 97- 
103. 1 appendix, 3 fig, 5 ref. 


Descriptors: *Water reuse, *White water(Paper 
machines), Water pollution sources, Pulp wastes, 
Recycling, Industrial water, Pulp and paper indus- 
try, Effluents, Water conservation, Operation and 
maintenance, Corrosion control, Scaling, Slime, 
Filters, Valves, Pipelines, Storage tanks, ma- 
chines, Showers, Closed systems. 


An important aspect of closing the paper-machine 
water system is the increased use of recycled water 
in shower sprays. Operating problems of such 
showers involve plugging or clogging of nozzles. 
Showers specifically designed for minimizing such 
troubles (self-cleaning or purgeable nozzles) are 
described, along with other components of the 
white water recirculation system (gravity strainers, 
white water chests or tanks, piping, flush valves, 
in-line pressure filter, etc.) and maintenance con- 
siderations (for control of corrosion, scale, and 
slime deposits). (Brown-IPC) 
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Laboratory work is the basis for an engin 
study of a 10,000,000 gpd plant to produce 
water from sea water using a systern known as the 
Cornell Process. In this process, direct ing i 
brought about by evaporation of a hy 
it, butane, in contact with sea water. The 
is washed free of saline liquor, and then melted 
water by the condensation of butane 
total estimated cost for a plant utilizing 
ive is $10,524,000; product water cost is 
gailons. For a plant using gas engines 
the compressors, the capital investment is 
$11,874,000; product water cost is $.507/1000 gal- 
lons. While brackish water was not considered it is 
estimated that the cost of converting it would be 
$.10 less/1000 than sea water conversion. The en- 

ign is based on laboratory work 
ly imitated a large scale operation. A 
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necessary in a complete plant 
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SOLAR STILL CONSTRUCTION, 
New York Univ., NY. Engineering Research Div. 


Available from the National Technical Information 
Service, Spri id, VA 22161 as PB-161 404, 
Price codes: A03 in 
OSW 


i 


i 


copy, AO1 in microfiche. 
lopment Progress Report 
t 1959. 21 p, 4 fig, 1 tab. 14-01-001- 
68 and 14-01-001-102. 


tors: *Desalination, *Desalination appara- 
lar distillation, *Solar stills, *Evaporation, 
it, Design criteria, Structural design, Fab- 
Water yield, Efficiencies, 
niques, Water treatment, Water purification, Saline 
water, Solar radiation. 


ion and designs of the 
solar still and a multiple effect solar still are 
presented. The structural components and oper- 
ation of the stills are described. Tilted surfaces 
teceive more solar radiation than horizontal sur- 
faces. The optimum year around tilt is equal to the 
i latitude. At the Office of Saline 
ater test installation in Daytona Beach, Fiorida, 
a tilt of 25 degrees from the horizontal facing south 
is most favorable. Theoretically, the maximum 
water yield is computed by using the factor of 1070 
Btu/lb of water and assuming a 100% efficiency of 
the total solar energy used for evaporation. This 
i cannot be attained by single effect stills 
because of inherent losses in transmission and oper- 
ational heat loss, and heating of excess feed water. 
The multiple effect still presented combines the 
collection of solar energy with a 10 effect still 
tilted at 25 degrees from the horizontal. It is esti- 
mated that the efficiency of the 10 effect still is six 
i than a single effect of 
ting area. Drawin; 
multiple effect still are provided. 


REMOVAL OF SCALE-FORMING COM- 
POUNDS FROM SEA WATER, 

Grace (W. R.) and Co., Clarksville, MD. 

Available from the National Technical Information 
i i eld, VA 22161 as PB-181 406, 


OSW Research and 


per copy, AO] in microfiche. 
elopment Progress Report 





No. 66, ber 1962. 100 p, 19 fig, 44 tab, 36 
ref. 14-01-001-202. 

Descriptors: *Desalination, *Pre-treatment(Water), 
*Descaling, *Fertilizers, Ammonium compounds, 
Phosphates, Scaling, Economic feasibility, Sea 
water, Trace elements, Water analysis, Water 
chemistry, Water trea’ i 

Research 


D 1 . 1 
quality contr ol, tion. 


An investi; — p> mercer to Sar anal er ond 
economic feasibility of preparing a hi lysis 
fertilizer from the scale-forming elements removed 
in the tment of raw sea water, and to deter- 
mine ore potential of sea water. Magnesium, 
calcium and the trace elements, iron, zinc, copper, 
manganese and cobalt were precipitated from sea 
water as metal ammonium p! tes and other 
= tap mime with phosphoric acid and ammonia. 

descaled sea water was ready to be used in a 
water conversion plant. The slurry of ag arg 
solids, i.e., fertilizer was dehydrated by heating, 
then filtered, washed, granulated and dried. This 
fertilizer has low solubility, is non-burning, non- 
leaching and long acting. Assuming a descaling of 


cost of raw materials is achieved throu 
logical improvements. It is anticipated 
other metals will eventually be separated from sea 
water or the waste evaporator brine. Future metal 
recovery processes may utilize the fertilizer pro- 
Pa by this process as a raw material. (Davison- 
W79-06270 


EFFECTS OF IMPRESSED ELECTROSTATIC 
FIELDS ON THE SALT WATER/AIR INTER- 
FACE, 

Tracor, Inc., Austin, TX. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-181 407, 
Price codes: A04 in 7 copy, AOl in microfiche. 
OSW Research and Development eo Report 
No. 67, September 1962. 54 p, 18 fig, 2 tab, 20 ref. 
14-01-001-200. 


Descriptors: *Desalination, *Desalination process- 
es, *Electrophoresis, Interfaces, Boundaries, Air- 
water interfaces, Separation techniques, Measure- 
ment, Surface tension, Drops, Electrodes, Desali- 
nation apparatus, Salinity, Saline water, Impressed 
electrostatic fields, Water treatment, Water purifi- 
cation. 


Surface tension changes were measured after elec- 
trostatic fields of up to 6700 v/cm, positive and 
negative, were applied to air/NaCl-solution inter- 
faces; salt concentration ranged from 0 to 3.5%. 
The surface tension of all solutions investigated 
was lowered by both field directions, with the 
positive air electrode lowering the surface tension 
of pure water less than a negative air electrode. It 
now appears that the field at the air-water interface 
is ler than the 10 to the seventh vcm previous- 
ly thought present, that the orientation of the 
water dipoles at the interface is slight, and that the 

redominant small orientation present is with the 

ydrogen atoms facing the air. Data from calculat- 
ing the surface deficiency of NaCl solutions under 
applied electric fields with the Gibbs equation 
show that a positive air electrode increases the 
surface deficiency and a negative air electrode 
decreases it. An see to use a skimming appara- 
tus to measure directly the surface concentration 
change revealed that its usefulness depended on 
the ability to analyze the skimmed and i 
— with accuracy. This was not possible for 

aCl solutions up to 3.5%. It is concluded that 
surface concentration changes of NaCl solutions 
due to applied electrostatic fields are too small to 
be measured quantitatively and are unsuitable for 
practical desalination processes. (Davison-IPA) 
W79-06271 


TEMPERATURE DISTRIBUTION IN THE 
CRYSTALLIZATION OF UNDERCOOLED 
LIQUIDS IN CYLINDRICAL TUBES, 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 
Saline Water Conversion—Group 3A 






Massachusetts Inst. of Tech., Cambridge. 

P. L. T. Brian, and P. R. Sperry. 

Available from the National Technical Information 
Service, Spri id, VA 22161 as PB-181 673, 
Price codes: A04 in paper copy, AOI in microfiche. 
OSW Research and elopment ae ess Report 
No. 98, May 1964. 50 p, 6 fig, 3 tab, 13 ref, 5 
append. 14-01-0001-295. 


Descriptors: ‘*Desalination, | *Crystallization, 
*Temperature, *ice-water interfaces, 
Boundaries(Surfaces), Boundary layer, Crystals, 
Growth rate, Nucleation, Supercooling, Separation 
techniques, ratory tests, Heat transfer, Equa- 


tions, Numerical analysis, Water treatment, Water 
puification. 


An analysis of the planar interface morphology 
observed in capillary crystallization experiments is 
discussed. One technique for determining crystalli- 
zation kinetics of led — consists of 
nucleating a seed crystal with the desired crystallo- 
P= orientation in one end of a capillary tube 
led with the liquid under investigation. After 
nucleation the preparation is placed in a bath held 
at a constant temperature below the equillibrium 
freezing point of the liquid. The rate of crystal 
wth is determined by measuring the position of 
the solid-liquid interface as a function of time. 
the temperature of the cooling bath is ad- 
justed to correspond to various degrees of super- 
jee the curve showing the dependence of 
gro’ rate of the crystal face on undercooling 
can be obtained with one seed crystal. The tem- 
perature at the crystal-liquid interface is greater 
than the temperature of the cooling bath, because 
the latent heat of fusion is liberated at the interface 
during crystal growth. A planar interface for crys- 
tals growing normal to the hexagonal basal plane 
was observed. Numerical values of interface tem- 
perature rise as a function of the parameters of the 
capillary crystalization experiment are presented. 
(Davison-IPA) 
W79-06272 


RESEARCH ON SALINE WATER CONVER- 

SION BY FREEZING, 

Massachusetts Inst., of Tech., Cambridge. 

T. K. Sherwood, and P. L. T. Brian. 

Available from the National Technical Information 

Service, Springfield, VA 22161 as PB-181 593, 

Price codes: A04 in paper copy, A01 in microfiche. 

OSW Research and Development Progress Report 

~ Serna 1964. 52 p, 14 fig, 20 ref. 14-01- 
1-295. 


Descriptors: *Desalination, *Desalination process- 
es, “Freezing, *Laboratory tests, Laboratory 
equipment, Membranes, Crystallization, Mathemat- 
ical studies, Ice-brine interfaces, Saline water, Sa- 
linity, Water treatment, Water purification, Separa- 
tion techniques. 


The progress of three investigations in the research 
related to freezing as a desalination process are 
reported: (1) a study of the effect of salt build-up at 
a phase boundary across which water only is re- 
moved from brine; (2) an experimental and theo- 
retical study of counter-current washing to remove 
brine from ice-brine ‘slush’; and (3) a basic study of 
the effect of additives on crystallization of super- 
cooled water. In an experimental study of the salt 
buildup phenomena, a porous hollow rotating cyl- 
inder coated with an osmotic membrane is used to 
separate water from salt solution with pressure 
applied to the external salt solution. Two prelimi- 
nary experiments made with cellulose acetate 
membranes showed that the equipment operated 
satisfactorily. The washing investigations carried 
out on glass and plastic beads and batch washing of 
brine from a mass of small ice crystals are de- 
scribed. A summary of mathematical analysis of 
experiments to determine the interface temperature 
in capillary crystallization experiments is —_ 
ed. Background information in these areas from the 
literature is discussed. (Davison-IPA) 
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STUDY OF MULTI-PHASE EJECTORS FOR 
DISTILLATION DESALINATION SYSTEMS, 












Field 3—WATER SUPPLY AUGMENTATION AND CONSERVATION 


Group 3A—Saline Water Conversion 


Kaye (Joseph) and Co., Inc., Cambridge, MA. 
ee Kemper, G. F. Harper, S. W. Gouse, and J. 


Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-181 594, 
Price codes: AOS in paper copy, A01 in microfiche. 
OSW Research and Development Progress Report 
No 97, January 1964. 80 p, 25 fig, 9 ref, 3 append. 
14-01-0001-329. 


Descriptors: *Desalination, *Desalination —— 
es, *Evaporation, *Multi-phase ew ysical 
properties, Temperature, Energy, Differential ther- 
mal analysis, Friction, Viscosity, Pumps, Perform- 
ance, Vapor compression distillation, Water treat- 
ment, Water purification, Separation techniques. 


The results of this detailed, theoretical study of 
—_ stage evaporation system incorporating a 
multi-phase ejector (MPE) to achieve the driving 
temperature difference, can be interpreted in terms 
of various vapor evaporation systems or various 
freezing systems. Evaporator temperatures of 150 
to 350F and evaporator temperature differences of 
5 and 10F were used, and the effects of pump 
efficiency, viscous friction, and mixing irreversibi- 
lity in the MPE were considered. For given . 
ating conditions pure work-input MPE di - 
tion systems were the most attractive from an 
ov energy requirement basis when 25% effi- 
ciency was assumed for the heat engine producing 
the required work-input. Upon examining the 
sibility of staging various types of MPE d - 
tion systems, it was found that pure work-input 
systems would most likely be operated as single 
stage systems. The results of comparing an ideal 
pure work-input MPE system and a reversible 
adiabatic vapor compression system indicate that 
the MPE system is more attractive on a work-input 
basis. Economically, it would be less costly to 
replace the liquid pump of the MPE system than to 
replace a vapor compressor. MPE desalination sys- 
tems are described, and the analytical methods 
used, and discussions of the results are presented in 
the appendices. (Davison-IPA) 
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SALT CONCENTRATION AT PHASE BOUND- 
ARIES IN DESALINATION PROCESSES, 
Massachusetts Inst. of Tech., Cambridge. 

T. K. Sherwood, P. L. T. Brian, and R. E. Fisher. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-181 592, 
Price codes; A03 in paper copy, AO] in microfiche. 
OSW Research and Development Progress Report 
No 95, March 1964. 51 p, 8 fig, 2 tab, 16 ref, 1 
append. 14-01-0001-295. 


Sues *Desalination, *Desalination process- 
es, *Salt build-up, Membranes, Membrane process- 
es, Reverse osmosis, Osmosis, Osmotic pressure, 
Flow, Mass transfer, Boundary processes, 
Boundaries(Surfaces), Flow resistance, few sepa- 
tation, Laminar flow, Turbidity, Separation tech- 
niques, Water treatment, Water purification. 


The theory of the salt build-up phenomena is ex- 
amined. Salt build-up can be serious in water re- 
moval by freezing, solvent extraction and reverse 
osmosis. When occurring at the surface of an os- 
motic membrane, it causes the effective osmotic 
pressure to be greater than the osmotic pressure of 
bulk brine, and the operating total pressure must be 
increased by this increment to maintain the desired 
water withdrawal flux. The importance of salt 
build-up can be estimated using the existing the- 
ories of diffusion and mass transfer. Such estimates 
for turbulent and laminar flow of brine past the 
surface of an osmotic membrane are presented. An 
analysis of these suggests that the salt build-u; 

phenomena can be a serious obstacle to the devel- 
opment of reverse osmosis desalination processes. 
An analysis for constant water flux in the case of 
flow in a two-dimensional duct develops the rela- 
tions expressing the salt concentration as a function 
of membrane spacing, duct length, and brine flow 
velocity for all positions in the channel. Numerical 
py show that salt build-up may not be seri- 
ous for high brine velocities with modest water 
removal rates. However, salt build-up at the sur- 
face of reverse osmosis membranes is serious even 


with the modest water fluxes attainable with pres- 
ent-day membranes. With the development of 
better membranes which permit greater water pro- 
duction rates, the salt build-up phenomena will 


y important. (Davison-IPA) 
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AND D IPMENT 
BADGER-HI CENTRIFUGAL DISTIL- 


LATION TECHNIQUES AND EQUIPMENTS. 
Co., Inc.; Cambridge, MA. 

Available from the National Technical Information 

Service, Springfield, VA 22161 as PB-161 387, 

aoeeee ~ 7 Copy: —— microfiche. 
esearch ani velopment — 

—_ November 1956. 84 p, 33 fig, . tab. 14-01- 


Descriptors: *Desalination, *Desalination gl 
tus, * ination processes, *Destillation, *Evap- 
oration, Heat transfer, Design criteria, Laboratory 
tests, Sea water, Water treatment, Separation tech- 
niques, Water purification. 


The development and operation of the vapor-com- 
comet distillation apparatus for saline water, 

umber 3 and Number 4 machines, are discussed. 
These machines are based on the principle of high- 
velocity flow of thin films of water over the heat- 
ing surfaces at temperatures below the limit of 
scale — Machine Number 3 was constructed 
with 18 inch rotors. Heat transfer efficiency was 
demonstrated on sea water in a test run of over 300 
consecutive hours. Machine Number 4 using five 
foot diameter disks was constructed and operated 
on sea water and tap water to extend and confirm 
the information obtained on the smaller machines 


and to explore the effect cf increasing size on the 
practicability and efficiency of cen evapo- 
rator recompression stills. Data from tests of 


both machines is presented in tabular form. Engi- 
neering designs for a 25,000 gpd unit were devel- 
oped based on the investigations of the Number 3 
and Number 4 machines. Sketches of the desi 
and a description of the process are presented. 
investigations demonstrated that heat transfer rates 
five to seven times as high as those of sea water 
evaporators can be maintained. This type of ther- 
mocompression equipment has the potential to dis- 
till water with about one half the fuel requirement 
of conventional vapor-compression equipment. 
(Davison-IPA) 
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NEW AGENTS FOR USE IN THE HYDRATE 
FOR DEMINERALIZIN 


PROCESS G SEA 
WATER, 

Syracuse Univ., NY. Dept. of Chemical Engineer- 
ing and Materials Science. 


F. A. Briggs, Y. C. Hu, and A. J. Barduhn. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-181 143, 
Price codes: A03 in paper copy, AOI in microfiche. 
OSW Research and Development Progress 

No. 59, March 1962. 44 p, 8 fig, 15 tab, 23 ref, 1 
append. 14-01-001-177. 


Descriptors: *Desalination processes, *Hydrate 
processes, Hydrates, Hydration, Crystals, Crystal 
growth, Equilibrium, Aqueous solution, Saline 
water, Heat exchangers, Separation techniques, 
Water treatment, Water purification, Temperature, 
Thermal properties, Energy. 


The results of research conducted on the proper- 
ties of gas hydrates from July 1960 to June 30, 
1961 are reported. The process of screening com- 
pounds as possible hydrate formers has been com- 
pleted, and phase relations for methyl bromide, F- 
21, F-31, and F-142b were determined in the pres- 
ence of pure water and aqueous NaC! solutions 
with concentrations up to 10% NaCl. The follow- 
ing information was calculated for each hydrate: 
heat of formation, composition of the solid hy- 
drate, and the depression of the formation tempera- 
ture due to NaCl and sea salts. Calculations of 
energy and heat exchanger requirements for the 
hydrate process with six different ae agents 
are summarized. The heats of formation of methyl 
bromide, F-21, and F-31 were revised. The relative 


Available from the National Technical Inforniation 
VA 22161 as PB-181 144, 
copy, AO! in microfiche. 


Research and it Progress Report 
No. 60, March 1962. 127 p, 44 fig, 5 tab, 23 ref, 2 
append. 14-01-001-178. 


ori *Desalination, *Desalination process- 
*Solar stills, Solar radiation, Effi- 
ciencies, Coolants, beg swan tech- 
wt resin Crate ‘ater Water 
i ‘reatment, Condensation, 


cae totals Guat tony wena te suffered 
when m glazings were 
because increased re- 


to 
additional equipment involved. The most effec- 
tive design ied was a multiple-depth 
convection unit which produced over two gallons/ 
sq yd. (Davison-IPA) 
W79-06278 


AND PREPARATION OF 
FOR SALINE WATER CON- 


VERSI 
Monsanto Research Corp., Everett, MA. Boston 


Available from the National Technical Information 

Service, Spri VA 22161 as PB-181 297, 

OSW Rescarch and Dovelone: el Report 
ees 

No. 61, April 1962. 56 p, 18 fig, 11 tab, 6 ref, 3 

append. 14-01-001-203. 


INVESTIGATION 
POLYMER FILMS 


ili 7 
dee souiineen, Wiese wamenien Wat pele 
tion, Saline water, Cellulose acetate. 


In an evaluation of currently (1960-61) available 
film formers for use in the desalination of sea water 
the effects of glycol additives on cellulose acetate I 
and II were studied. Casting techniques and pre- 
ee et ae methods were 

and suitable films were tested in a permeation 
assembly at varying temperatures under i 
conditions of water separation. The 
measurements were used to calculate perme- 
ation coefficient, the efficiency of desalination, and 
the solubility coefficient. Of the other polymers 
tested as desalination membranes only polyvinyl 
alcohol showed potential. The other films were too 
brittle and ruptured when pressure was applied. 
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SEAWATER SOFTENING BY ION EXCHANGE 
AS A SALINE WATER CONVERSION PRE- 


Dow Chemical U. S. A., Freeport, TX. Texas Div. 
W. F. MclIihenny. 

Available from the National Technical Information 
Service, S; VA 22161 as PB-181 298, 
Price codes: A a a ag in microfiche. 
OSW Research and arent Progress Report 
No 62, May 1962. 141 p, 49 fig, 30 tab, 19 ref, 4 
append. 14-01-001-205. 


Descriptors: *Desalination, *Pre-treatment(Water), 
*Water softening, *Cation *Resins, 
ror chemistry, Costs, tal costs, mea even 
vaporation, Alkalinity, jum, 
Water treatment, Water purification, tion 


techniques, Calcium compounds,. Magnesium com- 
pounds. 


Fearn 2 oan 8 rhea gegen nn 
a The incoming 
ite maaan fluidized flow with a 
cation exchange resin, and the concentrated evapo- 
ration blowdown liquor was used as the sole regen- 
erant - 2h ion ang reo hg on 
method o softening, cycle times lows, 

efficiencies obtained are reported. Vari- 


aF 


FE 
ein 
3 


y 
Cr 
S. 
g 


ur phases of ev: 
: (1) no sea water 
soft sea water and no ual 
sea water with alkalinity control; 
ftened groundwater from Roswell, 
. For each phase evaporator scaling 
mie, diesel usage and distillate production were 
les were analyzed. The physical 
Sipaseedica ol the toe Coote sass ce coer 
ed by plant operation were studied. Equilibrium 
data for the sea water-resin system are provided 
with a method for culculating the ternary ion 
system. It is concluded that sea water is sufficiently 
softened by cation exchange, preventing CaSO4 
precipitation when the soft sea water is evaporated 
to four times normal sea water; the total concentra- 
tion of the raw sea water had the most significant 
effect on the ability of the cation exchange resin to 
a pital costs for a 10, os ,000 gpd 
t prod! a brine concentration of four times 
eal aon, water are 1961 $1,610,000, with sea 
water we uheuce costs at $.094/ 1000 gallons. (Davi- 
son-IPA) 
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ANNUAL REPORT (FY 1969), ROSWELL TEST 
ACILITY ROSWELL, NEW MEXICO, 


} ame Electric Corp., Orange, CA. Water 


pore fens the National Technical Information 
Service, S _ VA 22161 as PB-201 014, 
Price codes: A per copy, AO! in era 
OSW Research Ae gery Progress R 

No. 529, Fosruary 1969. 101 p, 21 fig, 22 tab, 
append. '14-01-0001-1808. 


Descriptors: *Desalination, *Desalination plants, 


*Roswell Test F; , Vapor compression distil- 
lation, Evaporation, ig, Descaling, Calcium 
compounds, Brackish water, Water treatment, 





WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


Water purification, Separation techniques, Re- 
search and development, Roswell(New Mexico). 


The double-effect forced-circulation evaporator 
plant at Roswell, New Mexico, has been expanded 
to include an evaporator as an ag test unit, 
membrane pilot plants, a Locater eed — 
treatment system, and a laboratory. During the 
past year the operation polic was changed from a 
demonstration plant to a elopment and test 
facility. The seed slurry method was modified and 
was successful in eageey sep Aa prevention of 
scale formation. The test bed t —— was 
‘moth balled’ until a study was completed to deter- 
i feplacng t withthe High Temperatare Water Jt 
rep! it emperature et 
Test Unit The three phases of the a 
ae init ot ge calium Se ane investigations 


pec mee ma baer oan. A silica remo’ eens 
manufactured by the Johns-Manville Corporation 
and installed in the ATU system was successfully 
parame in two 100-hour evaluation runs. 

ment o pd sen fr earner von jue to 
calcium carbonate and calcium sulfate fi 

which occurred during operation on raw 

feed water. Ned garter yrig 3 9g emenparef 
ish water silica removal was 1 Lay-up of the 
large plant which began in July bc ~ complet- 


ed before March 1969. (Davison - I 
W79-06281 
AL REPORT ON FOAM FRACTIONATION 
OF INORGANIC SOLUTIONS, 
Horizons, Inc., Cleveland, OH. 
ea Bikerman. 
Available from the National Technical Information 
Service, S eld, VA 22161 as PB-200 922, 


Price codes: A04 in paper copy, AOl in microfiche. 
OSW Research and Development Pro; rgd rnd 
aaeaat a 1970. 54 p, 4 fig, 1- 


Descriptors: *Desalination, *Pre-treatment(Water), 
*Calcium, *Iron, *Manganese, *Brackish water, 
*Foam fractionation, Aqueous solutions, Foam 
separation, Metals, Surfactants, Treatment, Water 
purification, Water treatment, Desalination proc- 
esses, Laboratory equipment, Sulfates, Water qual- 
ity, Water quality control. 


An investigation was undertaken to sy 
method of pre-treating brackish water to facilitate 
the main desalination step involved in membrane 
processes. Calcium, iron and man were 
tially removed from the aqueous solutions of cir 
salts by onting + Sere g — to the solution and 
bubbling air ugh it resulting foam con- 
tained a higher concentration of the metal than the 
initial residue or the residual solution. Greater con- 
centrations of iron and manganese were found than 
for calcium in comparable conditions. The long- 
chain sulfates and poly — sulfates 
showed the most potential of the many commercial 
foaming agents tested. The non-i surfactants 
were unsatisfactory. It was found that the accumu- 
lation ratio, i.e., the ratio of metal concentration ~ 
the foam to that in the initial solution, 

increases when the drainage time of the foam and 
the weight ratio ‘surfactant:metal’ increase. The 
accumulation ratio for the surfactant increases with 
the duration of drainage. The experimental results 
for the removal of calcium, iron and manganese 
are tabulated. (Davison - IPA) 
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KINETICS OF ICE NUCLEATION FROM 
WATER AND ELECTROLYTE SOLUTIONS, 
Case Western Reserve Univ., Cleveland, OH. 

G. R. Wood, and A. G. Walton. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-200 913, 


Price codes: A aper copy, AO! in microfiche. 
OSW Research and Development Pro Report 
No. 500, November 1969. 180 p, 25 9 tab, 90 
ref, 4 append. 


Descriptors: *Desalination, *Desalination process- 
es, *Freezing, *Electrolytes, Aqueous solutions, 


Ice-water interfaces, Nucleation, Drops, Crystal 


Saline Water Conversion—Group 3A 


growth, Kinetics, Energy, Physical Pe mig Oil- 
water interfaces, Environmental in’ Water 
treatment, Water purification, Separation tech- 
niques. 


The homogeneous nucleation of ice was e¢ apart 
— characterized and the applicability of nu- 
cleation theory was tested. Nucleation rates for the 
formation of ice from Eom solutions and 
frequency ¥ ith which liquad dropl wolidity, The 
y with w! oplets solidify. The 
stochastic nature of droplet freezings was consid- 
statistical methods were used for weigh- 
ing observations and predicting experimental 
errors. Methods were found for incorporating the 
solidification dependencies in the rate calculations. 
The environmental influence on the water dro- 
plets, le weal varying the emulsion oils, droplet 
water purity, were found to be 
ineffective. Isothermal and continuous cooling ex- 
periments yielded nucleation rates which were in 
t with each other; their temperature 
was in by theo with J functional rela- 
peony 4 predicted ry. rate’s tempera- 
ture dependence indi indica ted a transition to a homo- 
geneous nucleation mechanism. Decreasing water 
activity and an increasing ice-solution interfacial 
energy were related to the increase in the isokine- 
tic supercoolings for sodium chloride solutions. 
The surface energies and their pemperonere depen- 
dence indicate that * the presence of an electrolyte 
disrupts the orientation of water molecules at the 
ice surface. It Bcd not possible to differentiate the 
pooped of this effect on the specific nature of 
halide electrolytes from experimental uncer- 
poe Bag err IPA) 
W79-06283 


SECONDARY NUCLEATION OF ICE IN A 
SUSPENSION OF CRYSTALS IN TURBULENT 
CYLINDRICAL COUETTE FLOW, 

Clarkson Coll. of Technology, Potsdam, NY. 

J. Estrin. 

Available from the National Technical Information 
Service, S lid, VA 22161 as PB-200 907, 
Price codes: AOS in paper copy, AOl in microfiche. 
OSW Research and elopment Progress Report 
No. 494, Jani 1970. 77 p, 22 fig, 6 tab, 54 ref, 3 
append. 14-01-0001-971 


pipe en *Desalination, *Freezing, *Desalina- 
peng abe *Couette flow apparatus, *Nuclea- 
Ice-brine systems, Boundarics(Surface), 
Crystallization, Crystal growth, Separation tech- 
niques, Water treatment, Saline water, Water puri- 
fication, Water quality. 


The use of a be wine Couette aaa beater 
an experimental investigation into the secon 
nucleation characteristics of ice-brine slurries is 
discussed. This apparatus was selected because of 
its agitation characteristics and its large heat trans- 
fer surface to active volume ratio; it consists of 
two, vertical, concentric cylinders with the slurry 
of crystals contained in the annulus between them. 
The unit was employed with the ice-brine system 
to generate ice crystals with continuous and batch 
methods of operation. Stable deposition of ice 
upon the cooling surfaces, the major operational 
problem, was more severe in continuous operation 
experiments than in batch experiments. The combi- 
nation of continuous and batch crystallization ex- 
periments is suggested as potentially ete K the 
most m results in the secondary nuclea- 
tion process. The level of agitation appears to be 
an important variable determining nucleation ki- 
netics. It is concluded that the Couette flow appa- 
ratus is a useful means for investigating the second- 
ary nucleation characteristics of ice-brine slurries. 
(Davison-IPA) 
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DIFFUSION IN TERNARY AQUEOUS SALINE 
SOLUTIONS, 

Loyola Univ., New Orleans, LA. 

R. P. Wendt, and M. Shamim. 

Available from the National Technical Information 


Service, Springfield, VA 22161 as PB-200 917, 
Price codes: Ai rel copy, AO1 in microfiche. 
OSW Research and Development Progress Report 
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No, 504, December 1969. 72 p, 7 fig, 16 tab, 31 ref, 
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Descriptors: *Aqueous solutions, *Saline solutions, 
*Diffusion, *Saline water systems, *Electrolytes, 
Ions, Magnesium compounds, Sodium compounds, 
Sea water, Computer programs, Laboratory equip- 
ment, Desalination, Water analysis, Water chemis- 
try. 


An investigation of the electrolytic ternary system 
H20-MgC12-NaCl, containing divalent ions, was 
undertaken to help goer, 8 working with s: 
tems similar to sea water. Various diffusion the- 
ories in ternary systems and theories for predicting 
diffusion coefficients are discussed. The experimen- 
tal and theoretical procedures described include: 
preparation of solutions, cell calibration, and meth- 
odology. Physical methods of solution analysis 
were selected. It was found that to obtain maxi- 
mum accuracy in determining some coefficients 
the solutions should be analyzed chemically or 
physically for each solute; this would involve a 
t number of lengthy analyses. The rotating 
Seohineal diffusion cell developed for the experi- 
mental work required no maintenance or recalibra- 
tion. The solution concentrate it uses must be 
slightly greater than C=0.05M to avoid solute- 
porous glass disc interactions. This cell cannot be 
used with nonaqueous systems. In this study the 
large cross-term coefficients D12 and D21 meas- 
ured for each of the H20-MgCi2-NaCl systems 
indicated that errors may be introduced by assum- 
ing electrolyte solutes in multicomponent systems 
diffuse independently according to Fick’s law. 
Computer printouts of the programs for calculat- 
ing diffusion coefficients and activity coefficient 
derivatives are provided in the appendices. (Davi- 
son-IPA) 
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FEASIBILITY, RESEARCH AND ANALYSIS 
OF HEAT EXCHANGE SYSTEMS WITHOUT 
HEAT EXCHANGE SURFACES: LABORA- 
TORY STUDY OF SINGLE STAGE VAPOR 
REHEAT DISTILLATION, 

FMC Corporation, Santa Clara, CA. FMC Ma- 
chinery/Systems Group. 

W. S. Thompson, T. Woodward, W. A. Shrode, E. 
D. Baird, and D. A. Oliver. 

Available from the National Technical Information 
Service, Soar VA 22161 as PB-181 299, 
Price codes: Al3 in paper copy, AOI in microfiche. 
OSW Research and Development Progress Report 
No 63, April 1962. 272 p, 41 fig, 25 tab, 28 ref, 2 
append. 14-01-001-163, -173-217. 


Descriptors: *Desalination, Desalination apparatus, 
*Heat exchangers, *Distillation, Heat transfer, Or- 
ganic compounds, Solubility, Drops(Fluid), Parti- 
cle size, Flash distillation, Separation techniques, 
Water treatment, Water purification, Sea water. 


The research is presented in two parts. In Phase 
One of Part A, the literature was reviewed with 
regard to free rise or fall of liquid drops in water, 
flooding velocities in spray columns, and heat 
transfer coefficients in spray columns. Of the three 
pocensiet heat exchange liquids studied and tested, 

ydrocarbons of high molecular weight i te 
most suitable as heat-exchange media. Calculations 
were made to determine the approximate size of 
equipment required for a 10,000,000 gpd sea water 
distillation plant. In Phase Two of Part A certain 
properties of hydrocarbons were discussed regard- 
ing shell fluids. Each of the following specific 
subject areas are treated independently: diy the 
solubility of hydrocarbons in water and the solubil- 
ity of water in hydrocarbons; (2) the effect of 
variable specific heat on the performance of a heat 
exchanger; and (3) the rate of rise of hydrocarbon 
drops in water and the effect of drop size on the 
dimensions of the heat exchanger. In Part B the 
construction and operation of experimental heat 
exchangers is discussed. The data obtained indi- 
cates that heat transfer is approximately a linear 
function of oil fluidity for top hot operation. Other 
variables affecting heat transfer include flow rate 
and direction of heat flow. It was found that heat 
transfer is practically independent of orifice diame- 
ter. (Davison-IPA) 
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DETERMINATION OF THE PRACTICALITY 
OF THE OSMIONIC PROCESS, 

Southern Research Inst., Birmingham, AL. 
Available from the National Technical Information 
Service, Spri id, VA 22161 as PB-181 345, 
Price codes: AOS in copy, AOl in microfiche. 
OSW Research and pee ey Report 
No. 64, Auge 1962. 96 p, 25 fig, 11 tab, 4 append. 
14-01-001-193. 


Descriptors: *Desalination, *Desalination process- 
es, *Osmionic process, *Demineralization, *Eco- 
nomic feasibility, *Project feasibility, Resistance, 
Membrane processes, Separation techniques, 
Water treatment, Water purity, Water purification, 
Costs, Estimated costs, ratory tests, Labora- 
tory equipment. 


An eight cell bench-scale osmionic demineralizer 
was developed in which the demineralization per- 
formance closely approached theoretical predic- 
tions. The final design, evaluated experimentally in 
short term runs, gave trouble-free operation duri 
two weeks of intermittant operation. It is 

that changes in the physical design would not 
effect major improvements in ization per- 
formance. Experimental work validated the cor- 
rected theoretical expressions describing deminera- 
lization performance. It was found that the usual 
methods for measuring membrane resistance gave 
values that may not be representative of the actual 
resistance occurring during demineralization. A 
study was made to determine which methods of 


measuring resistance and transference in mem- 
branes would give values representing their actual 
occurrence during demin tion. estimates 


show that demineralization by the osmionic proc- 
ess would be two to three times as much deminera- 
lization by electro-dialysis. (Davison-IPA) 
W79-06287 


INVESTIGATION OF THE USE OF ACOUSTIC 
IMPROVE HEAT TRANS- 


Available from the National Technical Information 

Service, Springfield, VA 22161 as PB-181 346, 

Price codes: AO8 in paper copy, AOl in microfiche. 

OSW Research and Development Progress Report 

Moe nee 1962. 158 p, 43 fig, 29 tab, 8 ref. 14- 
1-188. 


Descriptors: *Desalination, *Heat transfer, *Boil- 
ing, *Vibrations, *Acoustics, *Reynolds number, 
Flow, Water analysis, Separation techniques, 
Water treatment, Desalination apparatus, Conden- 
sation, Steam, Resonance, Standing waves. 


A boiling heat transfer study was undertaken to 
define the magnitude of heat transfer improvement 
and the limits of heat flux over which vibration of 
the heat transfer surface might improve nucleate 
boiling coefficients. The effect of vibration on heat 
transfer from the inner tube to water in forced 
axial flow through an annulus was investigated at 
Reynolds numbers of 5,000 to 28,000. Increased 
heat transfer rates were produced by transverse 
vibration of the inner tube, and improvement with 
annulus ratios was greater at low flow Reynolds 
numbers. However, the economic advantage in- 
creased with increasing Reynolds numbers. The 
use of resonant acoustic vibrations in water was 
studied. Considerably less improvement in forced 
convection heat transfer was produced than for 
vibration of the heat transfer surface. Increases in 
steam condensation rates up to 122% were ob- 
served in the study of the effect of vibration of the 
heat transfer surface on steam condensation. Vibra- 
tion on nucleate boiling transfer was vette 
over heat flux ranges of 2,300-15,200 and 50,000- 
250,000 Btu/hr-sq ft. Boiling heat transfer coeffi- 
cients increased as high as 133% at a heat flux of 
4,000 Btu/hr-sq ft with inner tube variation at its 
resonant frequency of 38 cps and an amplitude of 
0.35 sec. It is concluded that the use of vibration of 
the heat transfer surface to improve heat transfer in 
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General Electric Co., Burlington, VT. Advanced 
Science and Technology Lab. 
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evaporation of incoming 
densation of this water within the condenser. An 
inspection after saline water tests revealed no scale 
formation occurred, but the use of the combination 
of a copper condenser and aluminum disks resulted 
in some aluminum corrosion. (Davison-IPA) 
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HIGH-TEMPERATURE TRAN 
NUMBERS IN PURE AND MIXED AQUEOUS 
ELECTROLYTES, 

Southern Research Inst. Birmingham, AL. 

E. B. Dismukes. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-181 581, 
Price codes: A03 in paper copy, AO! in microfiche. 
OSW Research and elopment Pro; 

No. 87, March 1964. 38 p, 9 fig. 14-01-0001-254. 
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A research program was undertaken to obtain fun- 
damental information on the properties of aqueous 
electrolytes by measuring and interpreting transfer- 
ence number data under conditions where a pauci- 
ty of data exists. Electrolytes containing sodium 
and magnesium cations and chloride and sulfate 
anions were studied. Transference measurements 
were made with the moving boundary method, 
and an electrometric technique was used to. deter- 
mine displacement rates. The results of the proce 
dures were unsatisfactory in reproducibility. The 
range in results from duplicate experiments fre- 
quently differed from the desired accuracy of ap- 
proximately 0.05% by 0.2% or more. The preci- 
sion of data obtained from onpeceeate with trans 
ference in NaCl solutions showed the effect of 
temperature variations at temperatures up to 125C. 
In other experiments the precision was unaccepts: fi j 
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son-IPA, 
W79-06290 
vanced 
SECOND ANNUAL REPORT, SALINE WATER 
; DEMONSTRATION PLANT NO. 1, FREE- 
mation § PORT, TEXAS, 
31 672, § Stearns-Roger Corp., Denver, CO. 
rofiche. } Available from the National Technical Information 
Report } Service, Spceatels, VA 22161 as PB-181 681, 
ref. 14 | Price codes: AOS in t COPY, AO1 in microfiche. 
OSW Research and res HAs ey hs 
No. 100, March 1964. 92 p 401.001. 
ppratus, | 218. 
at trans- 
uations, tors: “Desalination, *Desalination 
ater pu- tion processes, *Long-tube verti ped 
lipment, | tiple effect evaporation, Demonstration Plant No. 
1, Freeport(Texas), Equipment, Materials, Analy- 
sis, Sea water, Water treatment, Water purifica- 
lertaken tos, Be Piberatice wiles be? pol Evaporation, Scaling, 
re Capa- ater yield, Research and development, Water 
age and ton 
loped to 
n and to tical evaluations of 
range the Lose 


-Tube Soe Vertical ( a multiple evapora- 
ty oothon of desalination Srna by Demce: 
ge theca hye ze * rted 
for the period J 3 LF “June 30, 1963. 
Results of a 


®°38e5,0 
7 


ia 


SF. 


? 


uction of the plant was deter- 
0 solved | mined to be 1,200,000 gpd. The factors limiting the 
equipment at this capacity were P-17 brine Pump 
and maximum be ge (without scaling) to the 
first effect evaporator. No definite conclusions 
od clean arg a pelea reey 2 shied 
operating efficiency of the heat exc! 
ers and the evaporators. Debi 0 93 aut conte? 
day shut down eat bor Ser came total annual pro- 
and cost b comets favorably with 
those of the previ otal production wa 
iod was 250.1 18 ‘830 ons, and av 
uni cost/1000 gallons was $1.68. 


> 


55 


ical facets, process, equipment, and 
iperiadetil tad opers rato compiled during 
operati ta comp’ 
ie pend. (Davison-IPA) 


ae 
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Work on the spiral-wound reverse osmosis mem- 
brane module is rted from the time of its 
*§ conception to July 1, 1965. ae ge during the 
past year was (1) on finding suitable product water 
side backing materials which would support the 
membrane and at the same time allow the product 
water to be removed, and (2) on the fabrication 
method of the modules. Compression strength re- 
quirements and beg drop were considered in 
+n Mave Ee roduct water side and brine side 
spacer most promising materials select- 
ed include plastic materials for the brine side 
spacer in all systems and for the product water side 
space in low-pressure systems; and or glass bead 
were selected for the product water side 
spacer in high pressure systems. Two types of 
modules ae g fabricated. The first type utiliz- 
ing plastic backing material suitable for long-term 
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use at pressures up to 200 has been tested 
extensively and is consider i able for use in 

systems. ‘The second type utilizes glass 
beads as the backing material and is suitable for 
system pressures of 1500 psi and above. The mod- 
ules performed well as complete units at pressures 
up to 400 psi. Module ‘ormance test data are 
eg ited and the test loop is described. (Davison- 
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ING CHEMICAL AND RADIOLOGICAL WAR- 
FARE AGENTS BY REVERSE OSMOSIS, 


Army pS ranta uipment Research and ste 
ment Command, Fort Belvoir, Va. Energy and 
Water Resources Lab. 


For primary bibliographic entry see Field 5D. 
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THE INFLUENCING OF HIGH MOLECULAR 


Available from the National Technical Information 
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*Polymers, Organic — Plastics, Chemi- 
cals, Drag, Retorace, t, Equipment, Labo- 
ratory tests, Mass transfer, Equilibrium, Separation 
techniques, Water treatment, Water purification. 


Three high molecular weight polyethylene oxide 
polymers were mixed with distilled water to form 
an additive solution in an evaluation of their sig- 
nificance in drag reduction in flash systems. The 
experimental equipment consisted of a "hol 
single stage flash chamber with a liquid hol 
chamber, rectangular underflow orifice, a flash 
liquid splash plate, and a liquid baffle; other equip- 
ment consisted of a steam jet vacuum system, 
reservoir and pump. During the 14 test runs the 
additive rate was measured by volume change in 
the feed tank. The test runs were made with differ- 
ent additives at different rates, and with different 
conditions of vacuum, temperature, and flashing of 
liquid. Although the amount of drag reduction was 
not significant with these additives, they did cause 
more uniform bubble distribution downstream of 
the orifice. This is expected to cause improved 
mass transfer in the hh chamber, more rapid 
approach to equilibrium, and shorter metastable 
periods. (Davison-IPA) 
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STUDY AND FIELD EVALUATION OF SOLAR 
SEA-WATER STILLS, 

Battelle Memorial Inst., Columbus, OH. 

J. W. Bloemer, R. A. Collins, and J. A. Eibling. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-171 934, 
Price codes: A07 in paper copy, A01 in microfiche. 
OSW Research and eo ge Progress Report 
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*Distillation, *Evaporation, *Solar stills, Equip- 
ment, Desalination apparatus, Research and devel- 
— Solar radiation, Plastics, Water yield, 

eat loss, bay criteria, Construction costs, 
Energy balance, Solar distillation research station, 
Florida, Water treatment, Separation techniques. 


Research conducted from January 20, 1958 to Jan- 
uary 31, 1960 on direct solar distillation is seenes- 
ed. In this process saline water is evaporated fr 

a basin or wick through solar radiation, and the 
vapor is condensed on some lower temperature 
surface of the still. A solar distillation research 
station was established in Northern Florida, where 
three basin-type solar stills were constructed and 
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evaluated. Life tests of various plastic films were 
started during the research period. The research 
station and the stills are described. Performance 
data obtained during still operation is presented in 
detail. Results of these performance tests show that 
the productivity of the basin-type stills was nearly 
entirely dependent upon the intensity of the solar 
radiation, and it was not affected appreciably by 
weather conditions. Two Du Pont air-supported 
plastic stills of 500 and 2300 sq ft were sho con- 
structed; they were operated for about a year. It 
was found that there was very little difference in 
the performance of either type of still when both 
were in good operating condition. The greatest 
single heat loss in the basin still is radiation from 
the basin water to the cover. An improved design 
for the deep-basin still using an asphalt base, con- 
crete support beams and a glass cover would 
reduce construction costs and increase its life. 
(Davison-IPA) 
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EXPANDED GLASSY POLYMERS AND PO- 
LYELECTROLYTE COMPLEXES AS_RE- 
VERSE OSMOSIS AND ION-SELECTIVE 


MEMBRANES, 

Massachusetts Inst., of Tech., Cambridge. 

R, F. Baddour, W. R. Vieth, ‘A. S. Douglas, and A. 
S. Hoffman. 

Available from the National Technical Information 


Service, Spri Po VA 22161 as PB-191 232, 
Price codes: A wi 2 copy, AOl in microfiche. 
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cation, *Materials, *Polymers, *Evaluation, *Mate- 
rials testing, *Plastics, Reverse osmosis, Thin films, 
Technology, Permeability, Desalination apparatus, 
Electrolytes. 


The development of methods for synthesizing new 
hydrophilic membrane materials such as, polyelec- 
trolyte complexes, polyurethanes, and hydrox- 
yethyl methacrylate (HEMA) membrane systems 
is discussed. The research goal was to develop new 
materials with Higher water permeabilities and 
longer useable lifetimes than cellulose acetate 
(CA), while keeping the salt rejection capacities of 
CA. In an effort to improve the performance of 
cellulose nitrate and other existing membranes 
modifications were made in the template inclusion 
ep ue with and without selective post-anneal- 
¢ experimental procedure involved the 
ae Al and evaluation of hyperfiltration sys- 
— characterization techniques are discussed. 
Experimental results show that the permeability of 
ilm to dissolved salts can be controlled by 
vive the membrane preparation conditions. Re- 
duction of the salt permeability usually coincides 
with reduction of water flux through the mem- 
brane. Cellulose nitrate and HEMA showed salt 
rejections of 90% at low rates, with polyurethanes 
having only a slightly lower value. New tech- 
niques were develo; to control the water flux 
and salt rejections for these three materials; tech- 
nology to control the properties of a number of 
hydrophilic ype is now available. Polyureth- 
anes and HEMA, prepared as ultrathin films, are 
the most  cteneme | materials for use in reverse 
osmosis. (Davison-IPA) 
W79-06427 


THE POTENTIAL CONTRIBUTION OF DE- 

SALTING TO FUTURE WATER SUPPLY IN 

NEW MEXICO, 

Southwest Research Inst., San Antonio, TX. 

D. E. Morris, and W. L. Prehn, Jr. 

Available from the National Technical Information 
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Distillation, Electrodialysis, Flash distillation, 
F , Reverse osmosis, Vapor compression 
distillation, Longtube vertical distillation, Water 
quality, Water quality control, Desalination 
wastes, New Mexico. 


In a statewide study of the technical and economic 
feasibility of pag» hay five New Mexico com- 
munities, Artesia, Gallup, Moriarity, lye and 
Zuni Pueblo, were selected on the basis of deterio- 
rating water quality in their present water supplies. 
All local conditions, topography, climate, water 
demand, sewage production, and existing plant, 
were considered in determining whether or not 
desalting could improve water quality under ac- 
ceptable economic conditions. The various desalt- 
ing P processes were calculated with regard to the 
ividual community characteristics, and the most 
licable process was selected for each. Calcula- 
tions were made for electrodial reverse osmo- 
sis, vapor compression-vertical tube evaporator- 
multistage flash distillation, vacuum-freezing vapor 
compression, and ion exchange in several combina- 
tions. Complete system costs are reported on the 
basis of product water which includes feedwater 
production, the plant and palleee riate pretreat- 
ment, brine ee and pipelines. The final prod- 
va Pym q pas 500 ppm 
S maximum; 5 ppm sulfates maximum; and 
100 p m CaCO3 hardness maximum. It was as- 
8 that of the brine from the desalt wo 
would be mixed with the effluent discharged 
existing sewage treatment plants. All criteria are 
used only for developing the costs which are pre- 
sented. (Davison-IPA 
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NEW AND IMPROVED METHODS FOR 
LOWER COST SOLAR DISTILLATION, 

New York Univ., NY. Coll. of Engineering. 

M. Telkes. 

Available from the National Technical Information 
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tion, Heat exchangers, Heat flow, Solar radiation, 
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treatment, Water purification. 


Continued work in the design of and experimenta- 
tion with flat, tilted single effect and multiple effect 
solar stills is repo: Improvements in single 
effect solar stills were obtained by using the heat 
carried away in the overflow brine and regulating 
the flow rate of the feed water. Attempts to reuse 
the heat of condensation failed to increase the 
distillate yield. A 10 to 15% increase in water yield 
on sunny days resulted from the use of a heat 
exchanger tube to recover the heat carried away 
by the outflowing brine; larger increases occurred 
on cloudy or partly cloudy days. The use of solar 
radiation to operate a capillary flow rate governor 
led to automatic regulation at the feed water. It 
was found that an increase in temperature changes 
the fluidity of the feed water, and thus the feeding 
bra increases in proportion to solar radiation inten- 
. Electrical heating was used during the sunless 
ps der months in tests of new large multiple effect 
stills. The results obtained with the use of alumi- 
num sheets were comparable to those previously 
obtained with Mylar films. This new still was 
constructed with 7.9 sq ft evaporating plates. The 
pases yee and materials of construction for both 
types of stills are discussed, and diagrams of the 
is are provided. (Davison-IPA) 
W79-06429 


AVAILABILITY OF GEOTHERMAL ENERGY 

Sa DEMINERALIZATION OF SALINE 
A 

Battelle Memorial Inst., Columbus, OH. 

J. C. Bell, R. C. Crooks, W. T. Holser, G. F. 

Sachsel, and J. R. Williams. 
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Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-161 400, 
Price codes: A’ had copy, AOI in microfiche. 
OSW Research and Development Pro; Report 
No 27, July 1959. 62 p, 5 fig, 17 tab, 51 ref, 5 
append. 14-01-001-89. 


Descriptors: *Desalination, *Geothermal studies, 


timates, Thermal conductivity, 
ics, Equilibrium, 


bo Heat flow, Ba tat ne 0 . 
lectric power uction, Evaporation, 
tion techniques, Water treatment, Water Phonan 


tion, Saline water. 


A literature survey, a theoretical analysi 
flow into different hole i 
and an app: 
geo energy Ba pe acted woven, rd 
tential use of geothermal energy for the deminera- 
lization of saline water. The selected ‘best’ determi- 
— of poe se heat frawye ve various regions, 
te) rium w, temperature 
gradients, pam a pen ene conductivities of rocks, all 
power gh inc anpale ary mee The 
factors contributing to increased heat 
ot in. the earth include recent igneous activity, 
regional increases in radioactivity of the earth’s 
crust, presence of mountain roots, and imulta- 
neous uplift and erosion. Four basic hole 
rations were studied: (1) a plane, (2) a sphere, (3) a 
horizontal hole, and (4) a vertical hole. The litera- 
ture provided mathematical solutions for the first 
three, and an original solution for the vertical hole 
was derived in this study. A water loop which 
conveyed heat from the source to an expansion 
turbine for electric power a or a multiple- 
effect evaporator comprised the system consid- 
ered. Cost estimates for a salt water evaporation 
plant using geothermal energy with an average 
thermal gradient in a 20,000 ft vertical shaft in 
anite, 1 ft in diameter, were over $28/1000 gal- 
ions of fresh water. The cost of the hole represent- 
ed about 75% of the total estimated investment. 
(Davison-IPA) 
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PRODUCING PERMANENTLY HYDROPHY- 
LIC SURFACES ON PLASTIC FILMS FOR 
SOLAR STILLS, 

Franklin Research Center, Philadelphia, PA. 

R. A. Erb. 

Available from the National Technical Information 
Service, Spri ld, VA 22161 as PB-161 064, 
Price codes: AO3 in paper copy, AO1 in microfiche. 
OSW Research and Development a eet 
No. 29, September 1959. 30 p, 4 fig, 2 tab. 14-01- 


001-168. 
Descriptors: *Solar stills, *Films, *Coatings, *Plas- 
tics, *Titanium, Testing, Evaluation, Condensa- 


tion, Surfaces, Silicon, Wettability, Hydrolysis, 
Submergence, Research and development, Water 
treatment, Desalination, Desalination processes, 
Desalination apparatus, Separation techniques. 


Two approaches were investigated in the effort to 
peatess a permanent transplant hydrophilic sur- 
face on a variety of plastic films for solar still 
condensing surfaces. The first method involved the 
vacuum deposition of silicon monoxide on the sur- 
faces; the second involved the chemical deposition 
of titanium dioxide on the surface by means of the 
hydrolysis of tetraalky! orthortitanates. Both meth- 
ods proved to be technically feasible, but due to its 
lower cost and its ready adaptability to large scale 
" ation, titanium dioxide was 
choice. In a study of the parameters of the titanium 
dioxide aes with optimum alkyl titanate, sol- 
vent, relative humidity, and other variables were 
determined. The immersion durability of titanium 
dioxide coated polymers was studied, and after 
seven months immersion in distilled water no coat- 
pe ten failure was ap t. A continuous dip-coating 
technique was performed satisfactorily on cellulose 
acetate 9.5 in wide and 100 ft Am a large test 
was made on weatherable M 54 in wide. 
Cloudy areas formed because of high humidity. 
(Davison-IPA) 
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BIBLIOGRAPHY OF MEMBRANE TECHNOL- 
OGY PERTAINING TO SALINE WATER DE- 
SALINATION. 


Office of Water Research and Technology, Wash- 
ington, DC. 

Available from the National Technical Information 
Service, Secieie. VA 22161 as PB-181 554, 
Price codes: A‘ copy, Mn in 

OSW Research and Development Progress 

No 83, October 1963. hgg 2 by | G. F. Maa 
Jr., J. M. Shackleford, and 


tion, *Patents, Saline Lgl peccees, Dela Research 
peg development, Design, Ions, Hydration, Physi- 
—— hy = Desalination apparatus, 
ics, Mass transfer, Ion transport, 

fae pene nol membranes, 


membranes, Resins, Water purification, 
techniques, Water treatment. 


A chronological listing of published literature ref- 
erences on membrane tec’ in the desalina- 
tion of saline water is presented for the years 1908 
prs ad 1963; the listings for each year 
ically according to author. The patent 

liography contains patent listings for the U.S., 
Great Britain, rc aecontehgae oy Austria, Canada, The Nether- 
lands, he relia Germany, France, 
Deck To tPAy Switzerland? and the USSR 


W75-06432 

CONVERSION OF SALINE WATER: A BIB- 
LIOGRAPHY OF LITERATURE RESULTING 
FROM THE ACTIVITIES SPONSORED BY 
THE OFFICE OF SALINE WATER. 

Office of Water Research and Technology, Wash- 
ington, DC. 

Available from the National Technical Information 


Service, S rp VA 22161 as PB-181 546, 
Price codes: A‘ copy, AOl in 

OSW Research elopment No 82, 
October 1963. Compiled by K. A. 63 p. 


Descriptors: *Saline water, *Biblio 
lications, Desalination, 


Desalina plani 
Water treatment, Separation techniques, Water pu- 
rification. 


prise g sy scientific and technical reports, 
ee iodical articles — from the 
rotivities of the Office of Saline water, or written 
by a staff member of that Office are listed alpha- 
betically by author. Articles and monographs are 
listed in Part I; Research and Development Prog- 
ress Reports, in Part II. Of the eight appendices, 
five contain listings for papers presented at sympo- 
sia, one contains a Fagen of papers | ee “5 a 
conference, and th ee 
author index and a subject index. (Dacuon IPA) 
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CONCENTRATION POLARIZATION IN RE- 
VERSE OSMOSIS DESALINATION WITH 
VARIABLE FLUX AND INCOMPLETE SALT 


REJECTION, 

Massachusetts Inst. of Tech., Cambridge. 

P. L. T. Brian. 

Available from the National Technical Informa’ 

eld, VA 22161 as PB-179 rr 


Service, Sprin 

Price codes: A03 pe caper copy, AO] in microfiche. 
OSW Research and Development i 

No 145, September 1965. 41 p, 7 fig, 4 ref, 1 


append. 14-01-0001-295. 


Descriptors: *Desalination, *Desalination process- 
es, *Reverse cence, *Membrane processes, Equa- 
tions, Computer pro; — Permeability, Water 
treatment, oo Separation techniques, 
Water purification, ap edipe ry and development. 


The concentration polarization in a saline solution 
flowing in a two-dimensional channel between flat 
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rejection are examined. The results indicate 
comparison of these solutions with the solu- 
for a constant flux membrane operating: the 
average permeation flux show that con- 
centration polarization is for the variable 
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MECHANISM OF DESALINATION BY 
OSMOSIS, 

Aerojet - General Corp., Azusa, CA. 

B. Keilin. 


Available from the National Technical Information 
Service, Spri id, VA 22161 as PB-166 395, 
Price codes: AOS in copy, AOl in microfiche. 
OSW Research and elopment Progress Report 
pA 1964. 86 p, 17 fig, 22 tab, 22 ref. 14-01- 


Descriptors: *Desalination, *Desalination process- 
ts, "Reverse osmosis, *Membrane processes, Mem- 
branes, Physical properties, Chemical properties, 

ication, Mass rt, Bound water, Thin 
films, Plastics, Heat treatment, Moisture content, 
Research and development, Permeability, Perme- 
tble membranes, Permselective membranes, Hy- 
dration, Ions, Additives, Separation techniques, 
Water treatment. 


Certain aspects of the swelling of secondary cellu- 
lose acetate by membrane salts have been clarified 
in continuing research on the mechanism (s) of 
material transport across a reverse osmosis mem- 
brane. The completed membrane salt studies have 
yielded new data regarding various membrane fab- 
fication parameters. The depth of the active layer 
has been redetermined by gradual hydrolysis of the 
ative layer to a non-salt-retaining cellulose struc- 
ture. The water contents of thin films, determined 
imetrically, prove that these films are less 
ighly swollen than the bulk membranes. The 
bound water content of desalination membranes 
before and after heat and pressurization treatments 
very in a similar manner to that of the total water 
content. That permeabilities of many inorganic 
salts vary inversely with the extent of hydration of 
the component ions has been interpreted in terms 
of the bound water requirement for solution of the 
various ions in the membrane. It was found that 
the permeabilities of many sterically similar com- 
pounds with different functional groups vary with 
the hydrogen-bonding capacities of the solute spe- 
cies. Salt-retention capacity of the desalination 
membrane was improved by the addition of small 
amounts of additives to the feed solution. Feed 
udditive effectiveness appears to be related to the 
surfactant capacity of the solute species. After 
investigation it was determined that microbial de- 
composition was responsible for the decrease in 
membrane desalination properties occurring upon 
storage in saline solution, rather than hydrolysis 
due to the brine. (Davison-IPA) 

W79-06435 


SALT CONCENTRATION AT THE SURFACE 
OF TUBULAR REVERSE OSMOSIS MEM- 


’ 
Massachusetts Inst. of Tech., Cambridge. 
RE. Fisher, T. K. Sherwood, and P. L. T. Brian. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-177 203, 
Price codes: A03 in paper copy, AO1 in microfiche. 


OSW Research and Development Progress Report 
No. 141, September 1965. 38 p, 7 fig, 3 tab, 9 ref. 
1401-0001-295. 
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branes, Semipermeable membranes, Equations, 
Digital computers, Diffusion, Velocity, Flow, _ 
aration techniques, Water treatment, Water purifi- 
cation. 


In a preliminary analysis of salt build-up, the saline 
solution was assumed to contain a single salt with a 
iffusion coefficient i ent of salt concentra- 
tion. The system consi was assumed to be 
isothermal, the water flux was assumed constant 
over the entire surface of the cylindrical mem- 
brane, and free convection was neglected. The 
velocity field equations are combined with the salt 
diffusion equations to express the salt concentra- 
tion field as a function of the tube diameter, tube 
length, axial saline water flow velocity and water 
flux through the membrane. The equations were 
solved in two phases with a digital computer. 
Phase I generated the eigenvalues; Il gener- 
ated the radial eigenfunctions, the series constants, 
and the concentration field from the eigenvalues. It 
was found that the effect of the salt build-up on the 
water flux depends on the operating conditions, 
and to keep less than a two-fold build-up of the salt 
concentration at the membrane surface over the 
initial feed concentration, very small diameter 
tubes, very short channel ray Se or multiple pass 
tions are required at higher water fluxes. 
avison-IPA) 
W79-06436 


Mg OSMOSIS FOR WATER DESALINA- 
General Atomic Co., San Diego, CA. 

H. K. Lonsdale, U. Merten, R. L. Riley, K. D. 
Vos, and J. C. Westmoreland. 

Available from the National Technical Information 
Service, ay, pa VA 22161 as PB-181 696, 
Price codes: A07 in paper copy, AO1 in microfiche. 
OSW Research and Development Pro Report 
No 111, May 22, 1964. 149 p, 49 fig, 17 tab, 96 ref. 
14-01-0001-250. 
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Laboratory testing, Materials ing, Plastics, 
Physical properties, Estimated costs, Water costs, 
Desalination plants, Desalination aj tus, Sepa- 
ration techniques, Water treatment, Water purifica- 


tion, Sea water, Brackish water, Boundary layers, 
Mass transfer. 


The properties of semipermeable membranes were 
studied and phenomenological descriptions were 
derived of flow through such membranes and the 
liquid phases in contact with them. Preliminary 
considerations of some of the engineering problems 
related to the reverse osmosis process, and an 
initial attempt at developing optimization tech- 
niques for reverse osmosis plant design are also 
included. Experimental work on the boundary- 
layer effects in reverse osmosis, transport proper- 
ties of cellulose acetate (CA) membranes, poly- 
vinyl alcohol (PVA) membranes, the transport 
properties of cellophane and other alternative 
membrane materials is discussed. Results of experi- 
mental work to determine lifetime properties of 
cellulose acetate membranes indicate t these 
membranes, as they are now prepared, can be 
expected to have a life of sev months in brack- 
ish waters, but their useful lifetime in concentrated 
sea water may be shorter. The theoretical treat- 
ment of boundary-layer effects gave a reasonable 
representation of the experimental data obtained 
with CA membranes. The results of an economic 
study made of the energy requirements and capital 
costs of proposed sea water conversion systems 
using reverse osmosis show that 30 to 50% of the 
cost of product water is accounted for by capital- 
ization charges on the membrane separator. The 
estimated product water cost figure of $1.00/1000 
gallons indicates that the development of more 
efficient membranes is not a prerequisite to the 
establishment of reverse osmosis as a desalination 
process competitive with existing systems. (Davi- 
son-IPA) 
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CHAMBER GEOMETRY IN MULTI-STAGE 
FLASH EVAPORATORS, 


27 
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Weir Westgarth Ltd., London (England). 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-181 682, 
Price codes: A06 in paper copy, AO! in microfiche. 
OSW Research and Development Progress Report 
No 108, July 1964. 91 p, 34 fig, 3 tab, 4 ref, 5 
append. 14-01-0001-262. 
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The importance of various parameters on the 
length of a typical stage in a multi-stage flash 
evaporator for sea water conversion was studied 
on a simulated flash chamber with an adjustable 
wall. Using a set of standard conditions chamber 
efficiency was found at different chamber lengths, 
and an optimum length for complete vaporization 
was established. Data obtained from the examina- 
tion of each parameter over a range of variables 
were expressed in the form of efficiency curves vs 
chamber length; constant efficiency curves were 
plotted for a given parameter. An empirical equa- 
tion, derived from the test data for a specified 
range of conditions, enables an estimate to be made 
of the minimum chamber length required for com- 
plete flash-off. Of all the variables studied, the 
brine flow had the greatest effect on the chamber 
length. It is concluded that: if flash chamber length 
is reduced for constant flashing conditions, the 
chamber efficiency remains constant at 100% until 
a critical point is reached; further length reduc- 
tions result in a rapid drop in efficiency for small 
decreases in length; chamber length is directly 
proportional to stage temperature drop; the cham- 
ber length - temperature characteristic is a function 
of specific volume, inversely proportional to tem- 
perature; and the geometry of the interstage brine 
transfer and splash plate arrangement is of great 
importance when designing a flash chamber. 
(Davison-IPA) 
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FURTHER PROPERTIES OF HYDRATES AND 
HYDRATING AGENTS, 

Syracuse Univ. Research Inst., NY. 

A. J. Barduhn, N. Klausutis, R. W. Collette, and J. 


Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-181 583, 
Price codes: AO05 in paper copy, AO] in microfiche. 
OSW Research and Development Progress Report 
No 88, March 1964. 75 p, 10 fig, 19 tab, 26 ref. 14- 
01-001-177. 
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cal properties, Freezing. 


New data on the solubilities of hydrating agents in 
water and salt solutions, two new phase diagrams 
on hydrate systems, and a description of work on 
crystal growth rates are presented. New data and 
calculations for the solubility of F-31 (CH2CIF) in 
salt solutions, F-31 in pure water, new solubility 
data on F-142b, and revised solubility data for F-21 
are discussed. Detailed calculations on the effects 
of solubility on the heats of formation and compo- 
sition of three hydrates are presented. The appara- 
tus used to obtain data for the chlorine-water and 
chlorine-water NaCl systems was completed and 
tested by determining several points on the phase 
diagram for F-152a (CH3CHF2) and methyl chlo- 
ride. Ice crystal growth research during the period 
was primarily directed toward refining the appara- 
tus and its operation. The experimental work in- 
volved various methods for growing and position- 
ing seed crystals in flowing sub-cooled water. 
(Davison-IPA) 
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THE INFLUENCE OF ACOUSTICAL VIBRA- 
TIONS ON CONVECTIVE HEAT TRANSFER 
TO LIQUIDS, 


Bolt Beranek and Newman, Inc., Cambridge, MA. 
R. M. Fand. 
Available from the National Technical Informa 
, Springfield, VA 22161 as PB-181 S84, 
Price codes: - 7 hen den AO! in microfiche. 
esearch ani ve rt 
No. 89, March 1964. 49 p, 09 fig fig. Frebt000 hose. 
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tions, uipment, *Laboratory equipment, Fre- 
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und waves, Pumps, Heat exchangers. 


Research to determine the effectiveness of acousti- 
cal vibrations as a means to increase heat transfer 
across a solid-liquid interface is reported. An ex- 
perimental apparatus was devel: in the form of 
a closed loop of piping through which water is 
pumped, and into which instrumented test speci- 
mens in the form of circular cylinders can be 
inserted. Controlled and measured acoustical vi- 
brations must be created at the location where the 
test cyclinders are inserted. Calculations estimating 
— required intensity of the acoustical vibrations 
Ap eee The function and operation of each 
14 experimental apparatuses are discussed. 
mA heat er data were obtained 
under the following conditions: (1) natural convec- 
tion without sound; (2) natural convection with 
sound, in the absence of and in the presence of 
cavitation; (3) forced convection without sound; 
and (4) forced convection with sound, in the ab- 
sence of and in the presence of cavitation. The data 
show that acoustically induced cavitation signifi- 
cantly increases the rate of heat transfer across a 
solid-liquid interface, and that acoustical vibrations 
in the absence of cavitation do not appreciably 
affect the rate of heat transfer from a heated sur- 
face to a liquid for sound intensities up to 0.3 
watts/sq cm. (Davison-IPA) 
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EXPANDED GLASSY POLYMERS AS RE- 
VERSE OSMOSIS MEMBRANES, 

Massachusetts Inst. of Tech., Cambridge. 

R. F. Baddour, W. R. Vieth, and A. S. Douglas. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-189 421, 
Price codes: AOS in paper copy, AO1 in microfiche. 
OSW Research and ooh pid Progress Report 
No. 144, September 1965. 88 p, 14 fig, 3 tab, 78 ref, 
7 append. 14-01-0001-316. 
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branes, Semipermeable membranes, Plastics, Water 
treatment, Separation techniques, Water purifica- 
tion, Research and development, Materials testing. 


Completed research on water and ion flux through 
modified poly(ethylene glycol monomethacrylate), 
and research in progress on the salt inclusion 
method of membrane preparation and membrane 
preparation by solvent control are reported. An 
uation of existing theories on the mechanism of 
water transport in reverse osmosis membranes led 
to the hypothesis that the degree of cross linking 
and the hydroxyl group content of a polymer were 
of major importance in determining its semiper- 
meability. A series of crosslinked reinforced mem- 
branes was prepared to test this hypothesis. These 
membranes, co; ae of ethylene glycol mono- 
methacrylate (EGM), ethylmethacrylate (EM) and 
ethylene glycol dimethacrylate (EGD), were 
tested under high reverse osmosis pressure with a 
sodium chloride solution; water sorption tests were 
also conducted. The degree of salt rejection exhib- 
ited by these membranes rose as the membrane was 
more tightly crosslinked, then dropped off s! 
It is concluded that crosslinking has a great effect 
on water sorpition. One membrane, one mill thick, 
ies by the salt inclusion method yr 
7 salt rejection with a flux rate of 0.5 
ft-day. An increase in the water permeabi ity. * 
expected with films cast using non-solvents in the 
casting solution. The effects of composition and 
properties of the solvent mixture on the desalina- 


tion and flow ies of these membranes are 
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SURVEY OF MATERIALS BEHAVIOR IN 
MULTI-STAGE FLASH DISTILLATION 


PLANTS, : 

Little (Arthur D. ), Inc., Cambridge, MA. 

E. H. Newton, and J. D. Birkett. 

Available from the National Technical Information 
Service, S VA 22161 as PB-200 924, 
Price codes: A Bertone bremes Ravan 
OSW Research and Develo; fa Sen toe 

No. 512, December 1969. 95 p, 10 fig, 23 ref, 
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Water treatment. 


The performance of all structural, heat transfer, 
and equipment materials utilized in 55 large multi- 
stage distillation plants is surveyed. on 
the frequency of repairs, repair techniques, causes 
for component failures, the effectiveness of ensuing 
r action, and details of feed water treat- 
ment are lye ony ra for the heat exchanger tubes, 
tube sheets and demisters, water boxes, pump cas- 
and impellers, and flash chambers. To deter- 
mine the relative corrosion resistance of tube 
alloys and the corrosivity of inlet waters, a corro- 
sion measuring instrument, the Corrater, was used. 
Insufficient time spent at any one of the installa- 
tions for thorough checking of the technique may 
have been responsible for ve lack of a 
between the measurements obtained —, 
rience with the materials. The many ah 
reasons for plant shut-down or decreased produc- 
tion included: scale removal-acid cleaning, yeh oa 
ee en haart gree. spoon water 
x repair, tube plugging and replacement, tem- 
ture imbalance, im! ce in steam distribution 
ween power plant and evaporator in dual pur- 
pose plants, and steam boiler problems in single 
purpose plants. The plants in the survey represent- 
ed nearly every variety of large multi-stage flash 
distillation plants currently in operation around the 
world. (Davison-IPA) 
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RESEARCH AND DEVELOPMENT OF NEW 
POLYMER SYSTEMS FOR REVERSE OSMO- 
SIS MEMB 

Aerojet-General Corp., Azusa, 

Cc. Ww. Saltonstall, ie Ww. S. Higley and R. E. 
Kesting. 

Available from the National Technical Informa’ 
Service, Springfield, VA 22161 as PB-176 354, 
Price codes: A04 in paper copy, AOI in microfiche. 
OSW Research and Deveopment Progress Report 
No. 167, February 1966. 43 p, 10 fig, 6 tab. 14-01- 
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transfer, Fabrication, Films, Chemical properties, 
Physical properties, Water treatment, tion 
techniques, Water purification. 

Polyacrylonitrile (PAN), polymethacrylonitrile, 


and poly (vinylene carbonate) were selected in a 
ate med for developing reverse osmosis mem- 

ranes with osmotic and mechanical properties and 
chemical stability superior to those of cellulose 
acetate membranes. These polymers were synthe- 
sized, and the membranes prepared from each ex- 
hibited Sa cee properties in reverse osmo- 
sis tests. PAN, selected because of its crystallinity 
and the high polarity of the nitrile group, was 
prepared with dimethylformanide (DMF) as the 
casting solution and heat treated in water. The 
membranes had fluxes of 16.5 to 21.0 gal/sq ft-day 
and salt retentions of 10 to 29% at 1500 psi when 
tested with a 3.5% sodium solution. The applica- 
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THEORETICAL AND PRACTICAL ASPECTS 
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VERSE OSM MEMBRANES FOR DE- 
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Avalabe from the National Technical Information 
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uating various membranes for use in the process 


are presented. (Davison-IPA) 
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General Atomic Co., San Diego, CA. 

K. Lonsdale, U. Merten, Re L. Riley, and K. D. 
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Available from the National Technical Information 
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——_ ation techniques, Water treatment, 
ater 


Research hasizing lifetime studies of ceilulose 
Rech empha and investigations of alterna- 
tive iro: dhentinethe materials are Although 
lifetime studies of cellulose acetate membranes 
show that the deterioration in salt rejection com- 
monly observed in reverse osmosis systems can be 
controlled, the problems of marginal salt rejection 
and mar; flow rates after extended periods of 
use remain. Life test results performed on cellulose 
acetate membranes and evidence relating some of 
the observed time-dependent effects to preg 4 
of the acetate are presented. A study o! 
sdualpiiae Verwoea Vopdrolytis aad iubtarene d 
een ysis membrane 
terioration tate is examined. The theoretical ap- 
proach to membrane permeability — 
those aspects important in the preliminary evalua- 
tion of membrane materials. Results obtained from 
transport studies of cellulose acetate Lapa Fa 
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OSW Research 
No 149, December 1965. 90 p, 30 fig, 
14-01-0001-315. 


Descriptors: *Desalination, *Desalination process- 
es, *Reverse osmosis, *Membranes, *Fabrication, 

solutions, Solvents, tion 
‘ater treatment, Water purification. 


acetate membranes is followed by a 
report of the ‘detail detailed investigation carried 
out on peteaels comol one membranes. A preliminary 
investigation revealed that polysalt complexes are 
i, bat the | — desalination membrane materi- 
k of very efficienct consolidation 
ues is a major obstacle in -— develop- 
its of the investigation of transport 
in cellulose acetate reverse osmosis 
tonbrenes indicate that the high desalination eG 
ciency of these membranes is mostly due to the 
high concentration and high diffusivity of water in 
the polymer, and the low concentration and low 
diffusivity of ionic solutes. Polysalt complex mem- 
branes prepared by casting from polysalt complex- 
water solutions, a water-miscible organic 
solvent, and a strong electrolyte were tested with 
4% aqueous sodium chloride solutions at 1500 psi. 
The raost successful membrane preparation proce- 
dures involved casting a 10 mil thickness of 18% 
polysalt in water, dioxane, HCl ternary, gelling in 
an oven at 50C for 25 minutes, and washing in 
water at room temperature. These membranes ex- 
hibit salt rejections of 50% and water fluxes of 2 
gal-mil/sq ft-day. Other preparation methods ‘such 
as the use of the hydrobromic acid-methy! cellu- 
solve solvent system are being studied. Correlation 
of the reverse osmosis data with the water content 
of the membrane was made. (Davison-IPA) 
W79-06446 


ment. 


INVENTORY OF PUBLISHED AND UNPUB- 


LISHED DATA ON THE CHARACTERISTICS 
OF SALINE SURFACE AND GROUND 
WATERS OF SOUTH DAKOTA, 


South Dakota School of Mines and Technology, 
versal City. Engineering and Mining Experiment 


EH 1 Tullis, J. P. Gries, and J. H. Cope. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-161 381, 
Price codes: A08 in paper copy, AO1 in microfiche. 


Final Report, June 1954. 154 p, 8 fig, 2 tab, 19 ref. 
14-01-001-56. 
Descriptors: *Data collections, *Saline water, 


"South Dakota, Surface waters, Groundwater, 

Watersheds(Basins), Publications, Drilling, Test- 

ing. 

A compilation of data collected from literature on 

saline water analysis in South Dakota is presented. 

- a geological discussion of the groundwater 
of this area data on the analysis of both surface and 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


groundwater are tabulated, and referenced with 
the appropriate bibliographic reference number. 
All analyses are sequentially numbered and loca- 
tions for them are given on record sheets. An index 
of the analyses pertaining to the drainage basins of 
surface waters is included. Available information 
on 31 drill stem tests run on deep oil and water is 
tabulated. The extensive bibliography includes 
he and unpublished sources. (Davison- 
W79-06447 


COST STUDIES OF LARGE MULTI-STAGE 
FLASH SALINE WATER CONVERSION 
PLANTS 


Bechtel Corp., San Francisco, CA. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-166 254, 
Price codes: A17 in paper copy, AOI in microfiche. 
OSW Research and Development Progress Report 
No 116, October 1964. 279 p, 43 fig, 25 tab, 13 ref, 
2 append. 14-01-0001-313. 


Descriptors: * i *Desalination plants, 
*Desalination processes, *Multi-stage flash evapo- 
ration, *Design criteria, *Estimated costs, Capital 
costs, Water costs, Construction, Construction ma- 
terials, Concretes, Cost analysis, Heat balance, 
Temperature, Saline water, Separation techniques, 
Water treatment, Water purification. 


A ‘study was undertaken to determine the cost 
reductions of converting sea water to fresh water 
resulting from increasing the scale of operations, 
and using exhaust steam from a gas-fueled power 
generating station as a heat supply for the conver- 
sion plant. Seven specific cases of the multi-stage 
flash evaporation process were selected, and the 
entire study was based on a common set of site and 
design criteria. Results of a preliminary study indi- 
cate that coated concrete could be used for con- 
struction of evaporators for temperatures up to 
250F. After work was under way, optimized evap- 
orator designs and capital estimates of water con- 
version facilities were developed for 16 cases with 
the following ranges of steam costs and brine and 
sea water temperatures: steam costs of 5, 15, 25, 
and 35 cents/M Ibs; brine temperatures of 250F 
and 300F; and sea water temperatures of 65F and 
85F. A computer program was developed to solve 
the heat and material balances of the process 
scheme. Capital cost estimates were developed and 
tabulated so that the cost of water could be com- 
puted for each of these cases. Optimum plant.con- 
figurations and the capital cost estimates are tabu- 
lated. A general description of the water plant and 
power plant are presented, and the discussion of 
specific plants includes equipment lists, data on the 
heat and material balances, and the opimum com- 
puter run. Drawings of the specific plants are 
provided. (Davison-IPA) 

W79-06448 


3B. Water Yield Improvement 


A STATISTICIAN’S VIEW OF WEATHER 
MODIFICATION TECHNOLOGY (A REVIEW), 
California Univ., Berkeley. Statistical Lab. 

For primary bibliographic entry see Field 2B. 
W79-06045 


CLOUD PHYSICS AND WEATHER MODIFI- 
CATION, 

For primary bibliographic entry see Field 2B. 
W79-06046 


GEOLOGIC APPLICATIONS OF LANDSAT 
IMAGES IN NORTHEASTERN ARIZONA TO 
THE LOCATION OF WATER SUPPLIES FOR 
MUNICIPAL AND INDUSTRIAL USES, 
Arizona State Univ., Tempe. Dept. of Geology. 
For primary bibliographic entry see Field 2A. 
W79-06164 


Conservation In Industry—Group 3E 


3C, Use Of Water Of Impaired 
Quality 


WEYERHAEUSER’S RAISING SALMON -- 
= MILL COOLING WATER AT HATCH- 
, 


P. Palp oar yo 
4 ay Vol. 42, No. 12, p 148-149, No- 
in 1978. 1 fig, 3 illus. 


Descriptors: *Cooling water, *Pulp and. pai = 
dustry, *Water reuse, *Fish hatcheries, 

Industrial wastes, Water pollution sources, ef 
fluents, Oregon, Salmon, Chinook salmon, Coho 
salmon, Chum salmon, Fisheries, Fish, Aquatic 


Hot water (7,000,000 gal/day) from the cooing 
Pac Sl Se ag a a re millet - 
pringfiel nog is pi les to the 
g§ 7,000,000 salmon hatchery. This water is com- 
bined with river water to maintain a temperature 
of 55F, thus reducing the rearing time for chinook, 
chum, and coho salmon from 18 to 6 months. 
(Swichtenburg-IPC) 
W79-06118 


3D. Conservation In Domestic and 
Municipal Use 


METHOD FOR RECYCLING PAPER MILL 


United States Patent No. 4,115,188. Issued Septem- 
ber 19, 1978. 7 p. 10 claims. 1 fig. 


Descriptors: *Pulp wastes, *Waste water treat- 
ment, *Coagulation, *Water reuse, *Patents, 
Wastes, Industrial wastes, Waste treatment, Water 
pollution treatment, Water pollution sources, Pulp 
and paper industry, Effluents, Hydrogen ion con- 
centration, Recycling, Neutralization, — 
Landfills, Fuels, Waste disposal, 

water(Paper machines), Sulfuric acid, Solid rhovea 


A method for processing paper mill white water 
involves adding sulfuric acid to reduce the ov 
below 4, mixing thoroughly, adding calcium hy- 
droxide to raise the pH to above 10, and separating 
the coagulated solids so formed. The clarified 
water can be recycled (after neutralizing) as a 
major source of water for the papermaking proc- 
ess; the coagulated solids can be used as landfill, as 
a low- Sor pulp source, or as fuel. (Lynch-IPC) 
W79-0611 


FEDS PUSH FOR WHOLLY INTEGRATED 
STATE/EPA PROG 

For primary bibliographic entry see Field 5G. 
W79-06297 


3E. Conservation In Industry 


SOME ASPECTS OF PROPER WATER MAN- 
AGEMENT IN PAPER MILLS (NIEKTORE 
EKTY 


ASP’ RACJONALNEGO 
KSZTALTOWANIA WODNO-MASOWYCH 
OBIEKTOW PAPIERND, 


Instytut Celulozowo-Papierniczy, Lodz (Poland). 
A. Kowalczyk. 

Przeglad Papierniczy, Vol. 34, No. 8, p 301-305, 
August, 1978. 7 fig, 18 ref, 1 tab. 


Descriptors: *Water conservation, *Pulp and 
paper industry, Industrial water, Recycling, Water 
pollution sources, Pulp wastes, Water reuse, 
Closed systems, White water(Paper machines), Ef- 
fluents, Capital costs, Costs, Water pollution con- 
trol, Paper machines, Saveails. 


Ways to reduce fresh water consumption in paper 
mills are discussed, including increas ~ the con- 
sistency of the stock supplied to the reducing 
the amount of fresh water supplied directly to the 
paper machine (for showers, seal water, etc.), sepa- 











Group 3E—Conservation In Industry 


rating white water from other wastes before treat- 
ment, proper selection and mounting of savealls, 
coordinating water circuits on the paper machine 
and the as a whole, and controlling water 
ceed ak the. cosiina ih toe ain ood 
consistency meters. The first step in a or man- 
agement program should be reduction of fresh 
water consumption to 25-40 cu m/ton of 
through tion and modification 
paper machine water circuit, including 
water recycling. Such reduction is relativel 
““iert at low investment costs and is ys 
in mills with a closed water 
Pyele, (St (Stapinski-IPC) 


W79-06119 


CONSIDERATIONS IN PROCESS WATER 
REUSE IN NON-INTEGRATED PAPER MANU- 
FACTURING 


Miami Univ., Oxford, OH. 
A. M. Springer. 


Paper ja Pa, u, Vol. 60, No. 11, 
715-7 November, 1978. 7 


rs: *Paper mills, *Water conservation, 

*Water pollution control, Model studies, Pulp and 

ad industry, Effluents, Water pollution es 
ater reuse, Economics, Costs, 

trial water, solids, ao 


Close riems, Fine paper, White waier Pape 


105-706, 709-712, 
11 ref, 3 tab. 


mill is analyzed for possible 
oe discharge. see a eco- 


A REVIEW OF INDUSTRY EXPERIENCE 
WITH SELECTED AL 


INTERN. PROCESS 
SOLIDS SEPARATION DEVICES, 
National Council of the Paper Industry for Air and 
Stream Improvement, Inc., New York. 
J. E. McCourt. 
NCASI Stream Improvement Technical Bulletin, 
4 314, 57 p, August, 1978. setentdion: "hah 5 


Descriptors: *Pulp wastes, *Waste water treat- 
ment, *White water(Paper machines), Wastes, In- 
dustrial wastes, Waste treatment, Water pollution 
treatment, Water pollution sources, Pulp and paper 
onl Effluents, Water reuse, Eau 

Industrial ‘w water, uipment, 
Savealls, Filters, 


Water conserv: 

oer eis i dae ques teae ctemes aoe, 
ment used in white water reuse schemes, namel 
pre-saveall devices, savealls aa disk,- or flots. 
re eye pdr re Angee pa fo- 
cuses on use, ro! importance o} 
saveall devices in providing = water of uni. 
form quality, hence nape Nagy possibility for 
continuity of operation and more extensive water 
reuse in the papermaking process. Reported experi: 
ences with post-saveall solids removal devions sa are 
o— namely, fine-screen fractionators (A. B. 

and microsorter), sidehill 


screen sayy ee (DSM screen), centrifugal fine 
screens (SWECO, CSC), microstrainer 

(North filter, Sinclair — More detailed 
knowledge is needed of capability and feed 
water . This information may be obtained in 
well designed field studies at existing installations 


Field 3—WATER SUPPLY AUGMENTATION AND CONSERVATION 


y incorporating continuous flow measurements 
— on-line continuous solids measure- 


pean at currently solids 
pescemag machine showers. Such a study 

peace se to pilot trials of an array of availa- 

ble devices. (Swichtenberg-IPC) 

W79-06123 


removal sys- 


STATE/EPA 
For primary bibliographic entry see Field 5G. 
W79-06297 


FEDS PUSH FOR WHOLLY INTEGRATED 
PROGRAMS, 


3F. Conservation In Agriculture 


REUSE PITS: CHEAPEST WATER ON THE 
FARM, 

ilastion Vol. 13, No. 3, p 58, 62, Novem- 
i Age, Vol. 13, No. 3, p 

ben Decamben’ 1978. 2 te. 


Descriptors: Tailwater, Water conservation, 
gation efficiency, 


Irrigation, production, lr 
pa nee ag 2 a ay a 
Described are the benefits of using tailwater pits as 
experienced by farmers in in Nebraska. be 
was reduced by one-fourth compared Pape 
of pumping from deep emis Ad g oar 
labor, and reduced the amount of deep-well water 
use by 20%. It was estimated that the 

efficiency 


by almost 15%. 
rowers was , ry 
W79-06031 
GROUND-WATER CONTAMINATION BY 
FERTILIZER » 
ie CO. Education Administration, Fort Col- 
For primary bibliographic entry see Field 5G. 
W79-06081 


STATE/EPA PROG: 
For primary bibliographic entry see Field 5G. 
W79-06297 


FEDS PUSH FOR WHOLLY INTEGRATED 
RAMS, 


4. WATER QUANTITY 


4A, Control Of Water On The 
Surface 


SIMULATION OF STREAMFLOW OF ROCK 
RIVER AT LAKE KOSHKONONG, WISCON- 
SIN, TO DETERMINE EFFECTS OF WITH- 
jaya la OF POWERPLANT-COOLING 


Geclopal Survey, Madison, WI. Water Re- 


sources Di 
For orinsary bibliographic entry see Field 6A. 
W79-06315 


EFFECTS OF MECHANICAL AGITATION ON 
betta RATE OF FINE-GRAINED DREDGED 


Army Engineer Waterways iment Station, 
Vicksburg, MS. Environmental Effects Lab. 
T. A. Haliburton, G. N. Durham, K. W. Brown, 
R. E. Peters, and T. B. Delaney, Jr. 
Available from the National Technical Information 
Service, S VA Se ant ts aaa 843, 
Price codes: AO7 in A01 in microfiche. 
Technical Report D-77-10. ber 1977. 121 p, 
54 fig, 13 tab, ort D710 Sep 


Descleen S Bsa * 

Mixing, vaporation, Evaporation 
Evaporation pans, Sludge treatment, Surface di drain, 
age, Landfill, Wa Waste disposal. 





J 


CALIFORNIA GROUNDWATER REPORT: 
FINALLY IN, 

For primary bibliographic entry see Field 6E. 
W79-06002 


SACRAMENTO VALLEY: A VAST UNDER- 

GROUND RESERVOIR, 

California State Dept. of Water Resources, Red 
Northern District. 


P. J. Lorens. 
Pacific Groundwater Vol 2, No 2, p 8-12, 
February, 1979. 3 fig, 1 tab, 4 ref. 


CHOOSING A POTABLE WATER SUPPLY: 
WHAT YOU NEED TO KNOW, 

New Jersey Inst. of Tech., Newark. 

For primary bibliographic entry see Field 6B. 
'W79-06008 
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DATING GROUND WATER. 


For primary bibliographic see Field 2F. 
W79-06016 ome 


NUMERICAL MODELLING OF AN be eld 
SYSTEM WITH 
James Cook Univ., North te: samme (Australia). 


RE Vole 


Australian Water Resources Council Technical 
Paper No 25, 1977, 64 p, 26 fig, 47 ref. 


SUMMARY APPRAISALS OF THE NATION’S 
GROUND-WATER RESOURCES--LOWER MIS- 
SISSIPPI REGION, 

, Little Rock, AR. Water Re- 


Survey, Baton Rouge, 
LA. Water Resources Div. 
J. E. Terry, R. L. Hosman, and C. T. Bryant. 
Available from Prise, $190, Gaal GPO, Wash- 
DC 20402, $1.90. Geological Survey 
Professional Paper 813-N, 1979. 41 p, 26 fig, 1 tab, 


*Groundwater resources, *Evalua- 
availabaity, Water quality, Water 

F bi 
Water supply, 
ations, condeutes recharge, Surface-ground- 
water rela’ Saline water intrusion, Desali- 


tionships, 
saniod, Aquifer management, Water conservation, 
Groundwater potential, *Lower Mississippi River 


THEE 


The Lower Mississippi Region, and area of 102,400 

miles, lies mostly in the Gulf Coastal Plain 

physiographic province. Three small areas on the 
are in the Interior 

An vero of fresh water is available in 

the region--about 844 cubic feet annually. 

being about one-third of ‘his available le supply is is 


igi bus. rigcien,, salad Comms Geneah 
out the region in the lower limits of the aquifers. 
The quantity of saltwater available is several times 
that of water, desalination techniques are 
perfected, and as more uses are found for 
saltwater, it will become an increasingly valuable 
resource. Water-resource development and related 
activities should include consideration of 


adequate 
ground water. Also, activities such as large-scale 
construction and mining excavations should be 
SE gee a Rg Romeo cele oe Bir areca 
USGS) nena 


ly evaluated. 


W79-06308 


LAND TREATMENT OF WASTEWATER AT 
WEST DOVER, VERMONT, 
Center, Hanover, NH. 


Army Terrestrial Sciences 
For For primary bibliographic entry see Field SE. 


4C, Effects On Water Of 
Man’s Non-Water 
Activities 


URBANIZATION AND CHANGES IN PRE- 
Haat ey A STATISTICAL APPROACH, 

F Footie biblio neon ae rai 2 _ 
lor primary graphic entry see 
W79-06248 


HYDROLOGIC DATA FOR URBAN STUDIES 
IN THE gee: TEXAS METROPOLITAN 


AREA, 197: 

sae seg y i Austin, TX. Water Resources 
iV 

B. sigal Sue of M. Wood. 


Geol Surv -file report 78-437, June 
1978. 163 fig, 3 tab, 7 ref. 


pe ee *Urban hydrology, *Storm runoff, 
. runoff relationships, *Flood profiles, 
‘Hydrologic data, Urban runoff, Streamflow, Hy- 
drographs, Mass curves, Texas, *Dallas area. 


lected furing the 1976 wal ater yar for drainage on 
uring water year for 

basins of Joes Creek, Bachman 

Greet, Coombe Greek, Ceca Crest, White Rock Rock 
Elam Creek, Fivemile Creek, N 

Whites Branch, Prairie Creek, Teomile 
o Duck men Ny ee uite Creek J 

metropolitan area. formation 

Sy enh is auch eect te chien peo. 
gressive urbanization will affect the yield and 
mode of occurrence of storm runoff. Detailed rain- 
fall-runoff computations, including hydrographs 
and mass g the 1976 water year. During the 1976 


Matt 


RECOMMENDATIONS FOR BASELINE RE- 
SEARCH IN WASHINGTON AND OREGON 
RELATIVE TO OFFSHORE RESOURCE DE- 


F hi Field 5C 
or rimary bibliograp ic entry see Field 5C. 
W79-06468 


AN ANALYSIS OF THE FEASIBILITY OF SEP- 
ARATING EXPLORATION FROM PRODUC- 
TION OF OIL AND GAS ON THE OUTER 


CONTINENTAL SHELF. 

on of Technology Assessment, Washington, 
For. primary bibliographic entry see Field 6A. 
W79-06473 


4D. Watershed Protection 


ENVIRONMENTAL BASELINE DESCRIP- 
a FOR USE IN THE MANAGEMENT OF 

CARSON NATURAL RESOURCES. 
REPORT 4, ANALYSIS AND ASSESSMENT OF 
SOIL EROSION IN SELECTED WATER- 


Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Systems Div. 
M. P. Keown, and H. W. West. 


Available from the National Technical Information 


pr hls a Soe mg VA 22161 as AD-A052 347, 
ADRs. copy, AOl in microfiche. 
Technical Seal Report -4, February 1978. 82 p, 37 









WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 





Watershed Protection—Group 4D 


fig, 4 tab, 19 ref, 4 append. 


Descriptors: «Fort Carson(CO), &Militacy reser 
management, ‘ort Carson(CO), reser: 
vations, *Soil erosion, *Watershed Erosion Index, 
*Environmental effects, awit training areas, 

*Small watersheds, Baseline ae Colorado, Re Re- 


—- management, oo 
tain Re Rainfall, T hy, 3 , Method- 
ology, Analytical techniques, Sedtmeats’ Sedimen 


tation, Land use, Universal Soil Loss Equation, 
Mathematical studies, Saecen — Forecasting, Soil 
conservation, Mapping, 


soaae esd Erosion me cae was ~~ 
to ict average ann ent yield for 
watersheds on Fort 3 tn ain tary reservation, 
Colorado, two-thirds of wich is is intensively used 
for mechanical army infantry training. T 
activities have seriously damaged trees and 
cover in this semiarid, fragile ecosystem. la 
modified version of the Universal Soil-Loss Equa- 
tion, provides reliable engin data in design- 
ing soil conservation measures. Soil losses in the six 
study watersheds were not significantly different 
from those of other small watersheds in the Rocky 
Mountain foothills region, but over most of Fort 
Carson the annual formation rate is prob- 
ably less than the annual soil-loss rate because of: 
(1) ‘the relatively slow rate of natural revegetation 
_ vegetative growth due to low annual precipi- 
ation (2) Ae gee of large areas to wind 
and (3) the frequency and intensity of 
pos training. ms: (1) further vali- 
a the methodology, (2) ovine a computer 
gram to calculate average annual t 
viele, (3) estimate effective life of other basins at 
‘ort Carson that are silting in at a rapid rate, and 
(4) determine basin capacity a. for sediment 
retention in all future engineering design studies 
for new construction at Fort Carson. Data require- 
Sapwtslgdh end-queetin, ont copapepuetaed es 
ient, and composite use 
factors, and the percent of the watershed occupied 
by the field mapping unit. (Lynch-Wisconsin) 
'W79-06043 


METHODS TO CONTROL FINE-GRAINED 
SEDIMENTS RESULTING FROM CONSTRUC- 
TION ACTIVITY, 


Hittman Associates, Inc., Columbia, MD. 

M. A. Nawrocki, and J. M. Pietrzak. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-279 092, 
Price codes: A05 AO1 in microfiche. 


in , 
nr No. EPA hy x 6-056" December 1976. 83 
1 fig, 11 tab, 39 ref, 1 append. 68-01-3260. 


Descriptors: *Sediment control, *Construction, 
*Pollution abatement, Water pollution a 
Erosion control, Particle size, Technology, Sed 


ment transport, Suspended solids, Retention, Stor- 
age. 


The most promising control alternatives for in- 
creasing the amount of fine-grained sediment re- 
tained at a construction site are summarized from 
current technology as described in literature. Use 
of a specific technique or combination of tech- 
niques depends upon the degree of fine-grained 
ent control required and the characteristics 
of the soils at the site. The four general —— 
for the control of fine-grained sediment closely 
follow the implementation of a standard erosion 
and sediment control plan. The first category con- 
sists of standard techniques used on construction 
sites which tend to reduce the production of sedi- 
ment at the site. The second category involves the 
use of adequate control measures including sedi- 
ment traps, sediment filters and baffles, and sedi- 
ment ponds to retain the fine-grained sediment on 
site. third category involves the installation of 
mechanical separation devices capable of removing 
fine-grained particles from water at the overflow 
pea of pre paar bonds. The last tp ae 
ogy includes the removal, dewatering, drying, 
perhaps, the use of the sedimentary materials. It is 
concluded that: overall control of fine-grained 
sediments can be achieved by modification and 
expansion of a standard erosion and sediment con- 
trol plan; fences constructed of plastic filter cloth 





Group 4D—Watershed Protection 


to be one of the most effective control 


‘the installa’ les and the provision 
of'a more effective | to" waith resto wil 
achieve more removal of these sediments. 
son-IPA) 

W79-06101 


OLD WOMAN CREEK, OHIO: THE DESIGNA- 

TION OF ‘A FRESHWATER ESTUARINE 
SANCTUARY, 

Ohio Dept. of Natural Resources, Columbus. 


For primary bibliographic entry see Field 6E. 
W79-06301 


en ony OF cen Rn FOR 
STABILIZATI COLD RE- 
GIONS. 


Army Terrestrial Sciences Center, Hanover, NH. 
For primary bibliographic entry see Field 8D. 
W79-06342 


PLANTING GUIDELINES FOR MARSH DE- 

pe orn Gg AND BANK STABILIZATION, 
Coastal Engineering Research Center, Fort Bel- 

voir, VA. 

P. L. Knutson. 

Available from the National Technical Information 

eld, VA 22161 as AD-A046 547, 

Price codes: A02 in paper copy, , AOl in microfiche. 

> lah ible 7. 21 p, 3 fig, 2 tab, 9 ref, 3 


Descriptors: Erosion control, *Bank stability, Soil 
stabilization, *Marsh menage *Vegetation es- 
tablishment, Marshes, * lants, Labor, 
*Planting management, Seeds, Fertilization. 


Guidelines are presented for the use of marsh 
plants in stabilizing eroding banks and for marsh 
o- ment. The Selection” of plants and planting 
and the determination of seed application 
rate wed plant spacing are discussed. Determination 
of fertilization requirements and estimation of labor 
for Series, on a project-by-project basis, are also 
‘our types of cordgrass are considered 
including Smooth, Gulf Coast, California, and Salt- 
meadow. This report aid porarons yea 6 of the 
Shore Protection Manual of the US y Corps 
of ny, core (1975). (Small-FIRL) 
W79-06376 


5. WATER QUALITY 
MANAGEMENT AND 
PROTECTION 


5A. Identification Of Pollutants 


NITRATE ANALYZER MONITORS AILING 


Garden City Park Water District, NY. 
M. R. Sheinker, and R. olz. 

Water and Wastes Engi eering, Vol 16, No 2, p 
37-38, February, 1979, 2 fig. 


Descriptors: 
*Monitorin 
trification, 


*Nitrates, “Water quality control, 
, Ion exchange, Ground water, Deni- 
uman diseases. 


Because of the strong correlation between high 
nitrate content in drinking water and the disease, 
methemoglobinemia, government regulations re- 
quire continuous monitoring to see that the nitrate 
level does not exceed the 10 mg/I limit established 
as safe. The water treatment plant for Garden City 
Park, New York, uses a closed-loop ion exchange 
system to remove nitrates and an on-line Series 
8138 S.LE. analyzer to automatically and continu- 
ously measure the nitrate concentration of the den- 
itrified product. The analyzer automatically shuts 
the system down if a level of 9.9 mg/ nitrate as 
nitrogen is detected or if a zero reading is recorded 
due to a reagent or analyzer failure. (Purdin- 
NWWA) 


W79-06007 


Field 4—WATER QUANTITY MANAGEMENT AND CONTROL 


UALITY ASSURANCE PROGRAM FOR 
CE HYDROCARBON ANALYSIS, 
pyaron = Bureau of — Washington, DC, 


. ha Chesler, H. S. Herts, W. E. Wise, and S. A. 


bs rBaviblidecatal Assessment of the Alaskan Con- 

tinental Shelf. Annual Reports of Principal Investi- 

gies for the Year a, March 1978, Vol Mes 
taminant 1-10, October 1978 

tab, 6 ref. NOAA, Outer Continental Shelf Envi 

ronmental Assessment Program, Boulder, Colora- 

do. 01-6-022-11469. 


Descriptors: *Laboratory tests, *Pollutant identifi- 
cation, *Oil pollution, Water pollution sources, 
Path of pollutants, Baseline studies, Environmental 
effects, Resources coveogees t, Water quality, 
Alaska, *Outer Continental Shelf, *Hy: 

Quality control. 


ards ( the cot year the National Bureau of Stand- 
S) conducted an interlaboratory com- 
eg study on samples of Mytilus homogenized 
pe NBS and has as a consultant labora’ ns 
other NOAA Principal Investigators invol 
hydrocarbon analysis of marine waters, sb 
and tissues. Reuls to date have shown that there 
is an urgent n or a strong quality assurance 
Pm ages gram within the Outer Continental Shelf plan. 
ince the chemical data reported to NOAA origi- 
nates from several different laboratories, it is i ms 
perative that these data be uniform in 
es Saee 0, basis: Fis. Copper ene” St see M4 
The experimental results of a 
study are summarized in tables and ty methods 
used by each laboratory are also summarized in 
tabular f form. (Sinha-OEIS) 
W79-06021 


IDENTIFICATION OF NATURAL AND AN- 
THROPOGENIC PETROLEUM SOURCES IN 
THE ALASKAN SHELF AREAS UTILIZING 

En taaee teen WEIGHT HYDROCAR- 
National Oceanic and Atmospheric Administra- 
~~ Seattle, WA. Pacific Marine Environmental 


J. Cline, R. Feely, and A. Young. 

In: Environmental Assessment of the Alaskan Con- 

tinental Shelf. Annual Reports of Principal Investi- 
tors for the Year Endi ne Starch 1978, Vol VIII, 
mtaminant Baselines, p 73-198, October 1978. 49 

fig, 6 tab, 6 ref. NOAA, Outer Continental Shelf 

Environmental Assessment Program, Boulder, 

Colorado. 


Descriptors: *Baseline studies, *Oil spills, *Pollut- 
ant identification, Path of pollutants, Water pollu- 
tion sources, Resources development, Water pollu- 
tion effects, Environmental effects, Alaska, *Outer 
Continental Shelf, *Hydrocarbons, Petrogenic hy- 
drocarbons, Biogenic hydrocarbons. 


The Tee coven pee of petroleum resources in the 
S may result in the release of toxic 
eiecaiond to the marine environment. In- 
creases in the natural levels of petroleum-derived 
hydrocarbons are likely to occur from the normal 
activities associated with exploration, production 
and transportation of crude and refined products 
within the region. Thus, it is of environmental 
significance that baseline levels of both naturally 
occurring and petroleum-derived hydrocarbons be 
established prior to the development of fossil fuel 
resources in the area, and that attention be focused 
in the sources and residence times of these compo- 
nents. The principal concern surrounding the dis- 
tributions, sources, and sinks of low molecular 
weight hydrocarbons (LMWH) is not their direct 
impact on biota, but rather their role as tracers of 
more toxic hydrocarbon fractions commonly 
found in crude oils. Of particular value is the use of 
LMWH to identify probably trajectories of the 
toxic dissolved fractions during a spill, well 
pet se or pipeline rupture. Because some of the 
bedrocetboos common to petroleum are man- 
wage AY I marine organisms, it becomes neces- 
uate the normal background levels of 
hy rocirtes before an accurate assessment of an- 
genic input can be made. The overall objec- 











agi ye No 12, No 12, p 1107-1112, 1978, 
Big. 2 tab, 13 ret 


Descriptors: ors hisne River(France 
a paliain ees, pation, *Nivogenus 
onus Ae France, Methodology, ‘Suge 
Mathematical studies, 
yee waieek tie bom ay Water lion vourey 
wastes, ygen re- 
ps Aso on 


Nitrogenous oxidation accounts for about 38% of 
om caren 4 the lower 
of the Seine River in 


requirements. 
methodology is based on definition of relative dif- 
ferences between and nitrogenous 
req’ under warm (19-23C) and cold 
tem in the Aisne. The Aisne in the 
ly area received point load contaminants 
four industries (including a 
, the town os Soissons, and the 
esle River w! sapaives amen hen iee ay 


Reims, Mean monthly ammonia loadings to 
Aisne were similar in winter and summer, 


ive cu m/sec there was a 


oinaien of the direct effect of ammonification. 
Anaerobic conditions could be in the 
Aisne if reaeration and photosynthetic oxygenation 
did not offset the calculated. The 
relative influence of nitrogenous and cuban 
oxidation would Mi bth ae other ee regimes 
were used. (Lynch- 

W79-06034 


PROCEEDINGS OF THE FIRST WORKSHOP 
ON SAMPLING GEOTHERMAL EFFLUENTS. 


For primary bibliographic entry see Field 2F. 
W79-06052 


GEOTHERMAL EFFLUENTS, THEIR TOXIC- 
ITY AND PRIORITIZATION, 
DS inc Consultants, San Francisco, 


For primary bibliographic entry see Field 5B. 
W79-06054 


SOME PROBLEMS INVOLVED WITH SAM- 

PLING GEOTHERMAL SOURCES, 

Los Alamos Scientific Lab., NM. 

< K. Stoker, and W. D. Purtymun. 

Proceedings of the First Workshop On Sam- 

ping Geotherm ermal Effluents; Workshop held Octo- 
21, 1975, Las Ve Nevada. EPA- 

600/9-76-011, p 67-95, 


eport 
y 1976. 7 fig, 1 tab, 12 
ref. ERDA W-7405-ENG36. 


Descriptors: “Geothermal _ studies, *Thermal 
water, *Sampling, *Data collections, Methodolo- 
gy, Variability, ater vapor, Steam, Condensa- 


tion, Analytical techniques, 
dioxide, Chlorides, Laborato: 
rates, Radioisotopes, Wells, 
water. 


Chemicals, Carbon 
tests, Flow, Flow 
ater wells, Ground- 
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bietene 
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INDUC 
Bureau. 


a7°age SF 


UNION 


Union € 
For prit 
W79-06 


Califors 
Lab. 


For pris 
W79-06 





nected to the geothermal resource. (See also W79- 
06052) (Sims-ISW: 
W79-06055 


DRILL STEM TESTING AND SAMPLING OF 
PRESSURED 


Services, Duncan, OK. 
A. G. reese M. Montgomery. 
In: Proceedings ee eon 
om Na © Vege Nevcin Wena Soe 
21, 1975, Las Vegas, Nevada. EPA- 
600/9-76-011, p 97-113, May 1976. 5 fig, 6 ref. 


obs 


*Drilling *Press Drilling. 
water, samy ure, i 

Wells, toneie Geslogs: Transmissivity, 
Groundwater, Equipment, On-site investi- 


, B 
gations, On-site data collections, Drill stem testing. 


Technology and equipment are available today for 

pace pea samples and reservoir data on dleedeep 
sured and most geothermal wells. The 

search for hydrocarbons has fostered developmen 

of subsurface 


ide cf ‘etna 
pressure differen of 10,000 pai at 300 F. The 
t has been used 


{eed ino Spe 
o! ut ent 

seen wide Sole in Fl Be - a ina ow 
obtaining samples o formation effluents, 

following formation characteristics can be calculat- 
ed: static reservoir pressure, indicated flow ca 

ity, transmissibility, average effective wogtwcalle: 
on gn ratio Sen potential soe Mig damage 
femovi eppeasisnate radius of investiga- 
tion. (See also W79 2) (Sims-ISWS) 
W79-06056 


Hele 


THE SALINITY PROFILE OF THE EAST 
MESA FIELD AS DETERMINED FROM DUAL 
INDUCTION RESISTIVITY AND SP LOGS, 

aged of Reclamation, Boulder City, NV. Region 


For primary bibliographic entry see Field 2F. 
W79-06057 


FIELD SAMPLING OF RADIOACTIVE GEO- 
THERMAL EFFLUENTS, 

ar Environmental Analysis Labs., Richmond, 
For primary bibliographic entry see Field 2F. 
W79-06058 


UNION OIL COMPANY OF CALIFORNIA’S 
GEOTHERMAL SAMPLING TECHNIQUES, 
Union Oil Co. of California, Brea. 

For primary bibliographic entry see Field 2F. 
W79-06061 


SAMPLING A TWO-PHASE GEOTHERMAL 
BRINE FLOW FOR CHEMICAL ANALYSIS, 
a Univ., Livermore. Lawrence Livermore 


For primary bibliographic entry see Field 2F. 
W79-06062 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


(COACHES TO INTERPRETING ENVI- 
RONMENTAL DATA, 
pm Nuclear Co., Idaho Falls, ID. 
D. E. Michels. 


In: Proceedings ¢ of tian vig Baa. Son | On Sam- 
ber S021, 1995, 1 port EPA. 
21, 1975, Las V es, Nevada EPA- 
600/9-76-011, p 204-21 May 1976. 2 fig, 7 ref. 
Descriptors: *Sampling, Mer pions ag 
ment, *Pollutants, Thermal w JM econ 
studies, Spatial distribution, Temporal distribution, 
Distribution patterns, Path of pollutants, Water 
pollution, Air pollution, V: ity, Analytical 
techniques, Data collections, Data processing. 


In order to establish standard or reference proce- 
dures aimed at regulation of geothermal sources, it 
is n poh Din Mewad app ab nebo In 
this way, the standardized parts of a procedure can 
be well-aimed M partialas haters which geother- 
ae Oo cae oe a 
of behavior or patterns of dispersion of . 
fluents. Comparability must be Cae Of the motives 
behind setting up procedures. Not all 


useful in comparing one 

another. spre sperent tte arn which feature ar 
important to the purpose, either academic or regu- 
poem and then to focus the standardization of 


toward those features. The interpretation 
of g pa data must begin before the samples 
are taken. (See also W7: 2) (Sims-ISWS) 
W79-06063 


Purdue Univ., Lafayette, IN. Heat Transfer Lab. 
F. P. Incropera, and K. G. Privoznik. 

Water Resources Research, Vol. 15, No. 1, p 85- 
Spee 1979. 8 fig, 20 ref. NSF ENG75- 


Descriptors: ae *Light penetration, *Bodies 
of water, *Optical ies, page mite 
water, Algae, Opacity, ratory tests, Absorp- 
tion, Suspended solids, Particle size, Water pollu- 
tion, Water pollution effects, *Radiative proper- 
ties, Light scattering, Light extinction. 


Although transport of the visible bg a eral of 
solar radiation in a water body strongly infl 
thermal structure and the growth of Shotcayeta- 
radia jis which givers tile teepert 
itive properties which govern transport. 
These properties include the extinction, scattering, 
and ph ir cross sections, as well as the scat- 
tering phase function. In this study, systematic 
property measurements were made for two 
cases: the wastewater suspension = ee sym x4 
algal culture. In both cases, extincti 
by scattering processes a treter than bs ore abortion 
but cross sections associated with the a 
cultures are t base Aidan and > Bare 
associated with the wastewater. In both cases, ae 
scattering phase function is strongly peaked in the 
forward Scien. (Sims-ISWS) 
W79-06075 


SENSITIVE, SPECIFIC FLUORESCENCE IM- 
MUNOASSAY METHODS FOR DETECTING 
PESTICIDES AND OTHER ORGANIC ENVI- 
RONMENTAL CONTAMINANTS ARISING 
FROM BIOLOGICAL OR CHEMICAL 
SOURCES, 

IRT Corp., San Diego, CA. 

H. R. Lukens, C. B. Williams, S. A. Levison, and 
W. B. Dandliker. 

Available from the National Technical Information 
Service, Sprin; rom han 22161 as PB-280 031, 
Price codes: AOS copy, AO] in microfiche. 
Final Report No. "NSE yRA- 10472, DN te ag al. 
1977. 94 p, 28 fig, 12 tab, 23 ref, 4 append. AE 
74-09725A01. 


Descriptors: *Pesticides, *Pollutant identification, 
*Immunoassay, *Organic pesticides, Organic com- 
pounds, Diquat, bee aenprenre mr Diethylstilbes- 
terol, Fluorescence, Analytical techniques, Envi- 
ronmental effects. 


pn or phe my (Davison-IPA) 
W79-06105 


BIOCHEMICAL OXYGEN DEMAND MEAS- 
URING DEVICE, 


United States Patent No. 4,105,523. Issued August 
8, 1978, 9 p. 7 claims. 3 fig. 


dean *Patents, “Biochemical oxygen 
“Instrumentation, *Water analysis, On 
ng Satping, Wate Water properties, Water pollution, 


Onvoen 
The sample to be tested is placed in a sealed 
reaction chamber large enough to provide an air 


igen to . a to saglioe 
Fanti, and ope resultant rise 

in pressure deactivates the switch. The current is 
socplied in the form of uniform pulses; hence the 
number of pulses supplied to the cell is a measure 
en eee y the cell as well as a 
measure of the BOD of the sample. (Lynch-IPC) 
W79-06116 


BOD TEST VARIABLES, 


~ 


Streams, eunaien streams, Surfece peeve 


It has been reported that the oxidation rate in a 
higher than the rate obtained 


natural stream is 

nding laboratory BOD test. This 
to observe the effect of 
stream , light, and 
turbidity, separately and in combinations, on the 
BOD test, using raw domestic sewage. Mixing was 
found to increase the 5-day BOD bya pte of 
15%, while light increased the BOD by only 4%. 
Turbidity demonstrated an average reduction of 
about 24% on BOD values. Mixing and oe 
in combination, reduced the BOD by 28%, turbi- 
dity and light b by less than 6%, light and turbidity 
and mixing by 26%, while mixing and light in- 
creased the BOD by about 15%. Thus, extrapola- 
tion from ee to field conditions, from the 
existing standard ID test, yields questionable 
results. Inclusion of the physical characteristics of 
the stream in the BOD test is a possible h 
to obtaining more meaningful results. (Witt-IPC) 
W79-06126 


INDIRECT IMMUNOFLUORES- 
CENCE STAINING OF 


STREPTO- 
COCCI FOR RAPID ASSESSMENT OF WATER 
QUALITY, 
Brookhaven National Lab., Upton, NY. 
M. T. Pavlova, E. Beauvais, . T. Brezenski, and 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5A—Identification Of Pollutants 


W. Litsky. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as BNL-23328, 
Price codes: AQ2 in paper copy, AO in microfiche. 
Presented in part at Third Conference of the 
Society of Applied Microbiology, Cairo, Egypt, 
November 4-9, 1975. 22 p, 6 tab, 13 ref. 


Descriptors: *Analytical techniques, *Sewage bac- 
teria, *Streptococcus, *Fluorescence, Water pollu- 
tion, Waste water, Sewage, Laboratory tests, 
*Water quality. 


An attempt was made to develop a rapid test for 
the identification of fecal streptococci using im- 
munofluorescence (IF) techniques. Using direct 
and indirect staining methods with led conju- 
gates, it was possible to obtain 81% and 96% 
positive IF reactions, respectively. All IF cross- 
reactions observed with non-fecal streptococci and 
staphylococci were eliminated by inization of 
the smears prior to direct staining. Trypsinization 
of the smears did not eliminate all IF cross-reac- 
tions when indirect staining methods were used. 
The direct staining method was not as sensitive as 
the indirect staining method, but it was specific, 
rapid, simple, economical, and applicable for rapid 
identification of fecal streptococci. br IF tech- 
iques, fecal streptococci was identified in water 
sewage samples within 20 hr. Conventional 
biochemical and serological tests may take as long 
as 7 to 14 days. Thus, IF techniques could possibly 
be automated for use in continuous monitoring 
systems. (Small-FIRL) 
W79-06133 


CHRYSOTILE ASBESTOS DILUTION STUD- 


Ontario Ministry of the Environmeni, Toronto. 
R. B. Hunsinger, and K. J. Roberts. 

Technical Report 66. 1977. 10 p, 2 tab, 3 ref. 1 
append. 


yay we *Asbestos, *Suspended solids, Turbi- 
dity, *Polyelectrolytes, Measurement, *Analytical 
techniques. 


The simple dilution of concentrated asbestos sus- 
pensions in various distilled water-river water mix- 
tures was studied. Consistently accurate quantita- 
tive analysis of chrystotile asbestos particles in the 
water mixtures was not possible. Generally the 
counts made after dilution of the concentrated 
particles ranged from the anticipated concentration 
to one or two orders of magnitude below that 
concentration. No correlation was found between 
the turbidity of the dilution water used and the 
resultant asbestos counts. The addition of polyelec- 
trolytes to effect peptization prior to dilution led to 
more consistent asbestos counts after dilution. The 
use of peptization for the preservation of samples 
stored for asbestos analysis should be explored. 
(Small-Firl) 

W79-06153 


MODELING WATER QUALITY IN RIVER 
BASINS, 

Kharkov Vodokanalniiproekt Inst. (USSR). 

Ye. V. Yeremenko. 

In: American Soviet Symposium on Use of Math- 
ematical Models to Optimize Water Quality Man- 
agement. Kharkov and Rostov-on-Don, USSR, 
December 9-16, 1975. Environmental Research 
Laboratory, U.S. Environmental Protection 
‘gery, Gulf Breeze, Fla. p 55-89, September 
1978. EPA-600/9-78-024. 11 fig, 17 ref. 


Descriptors: *Water quality, *River basins, *Math- 
ematical models, *Pollutants, *Evaluation, *Man- 
agement, Channels, Algorithms, Hydraulics, Equa- 
tions, Systems analysis, Diffusion zone, Three-di- 
mensional problems, One-dimensional problems. 


The appropriateness of specific waters for particu- 
lar uses is determined by the combination of physi- 
cal, chemical, and biologic criteria. However, cur- 
rent mathematical models of water quality use 
mainly physical criteria. The bases for mathemat- 
ical models are hydrodynamic or hydraulic equa- 
tions, and the turbulent diffusion equations for 


calculating pollutant concentrations with some al- 
lowance for nonconservative ies. Depend- 
ing on whether the size of a river basin section or 
the whole river basin is considered, different data 
needs on pollutant concentration in the river are 
required. If a long stretch of watercourse is consid- 
ered, it is ex t to use one-dimensional solu- 
tions; otherwise a two- or three-dimensional solu- 
tion should be utilized. The zone within which the 
pollutant concentration is not completely mixed in 
the cross-section is called the three-dimensional 
diffusion zone. Considered is the calculation of the 
pollutant concentration in this zone. Discussed also 
are the evaluation of pollution concentration in 
one-dimensional problems and the solution of some 
ges of water quality management. (See also 
79-06166) (Bell-Graf--Cornell) 
W79-06169 


MANAGEMENT DECISIONS FOR LAKE SYS- 
TEMS BASED ON A SURVEY OF TROPHIC 
NUTRIENTS, AND NU- 


Corvallis Environmental Research Lab., OR. 

A. F. Bartsch, and J. H. Gakstatter. 

In: American-Soviet Symposium on Use of Math- 
ematical Models to Optimize Water Quality Man- 
agement. Karkov and 
cember 9-16, 1975. Environmental Research Labo- 
ratory, U.S. Environmental Protection Agency, 
Gulf Breeze, Fla., P 372-394 (Discussion p 395- 
396), September 1978. 9 fig, 3 tab, 20 ref. EPA- 
600/9-78-024. 


Descriptors: *Lakes, “Management, *Trophic 
Decision 


level, *Model studies, *Nutrients, 
making, Surveys, Eutrophication, Water quality, 
Reservoirs, Phosphorus, Northeast US, 


Watersheds(Basins), Algal assay, Vollenweider 
model, Ontario(Can). 


The broad objectives of the National Eutrophica- 
tion Survey, started in 1972 by EPA, were to 
identify lakes and reservoirs which receive ef- 
fluents from municipal sewage treatment facilities 
and to determine the significance of these point- 
source nutrient inputs through field investigation. 
These goals have since been modified to include 
the relationships between drainage area character- 
istics and nutrient runoff to develop water quality 
criteria for nutrients. 812 water bodies distributed 
across the country were selected for a continuing 
study. For each lake, information has been sought 
for making management decisions for control of 
point and nonpoint sources of phosphorus and 
other nutrients. The existing trophic conditions 
were evaluated by sampling and an algal assay was 
performed to determine whether or not phospho- 
rus, nitrogen, or other elements limited the produc- 
tivity of the system; used where UH-1H Bell heli- 
copters. Herein, three general models from the 
literature have been presented which relate total 
phosphorus to lake response. (See also W79-06166) 
(Bell Graf-Cornell) 

W79-06181 


DESCRIPTIVE SIMULATION MODEL FOR 
FORECASTING THE CONDITION OF A 
WATER ECOSYSTEM, 

Scientific Research Institute of Engen. and 
Applied Mathematics, Rostov-na-Donu (USSR) 

A. B. Gorstko. 

In: American-Soviet Symposium on Use of Math- 
ematical Models to Optimize Water Quality Man- 
agement. Karkov and Rostov-on-Don, USSR, De- 
cember 9-16, 1975. Environmental Research Labo- 
ratory, U.S. Environmental Protection Agency, 
Gulf Breeze, Fla., p 433--439 (Discussion p 440- 
441), September 1978. 2 fig. EPA-600/9-18-024. 


Descriptors: *Ecosystems, *Water quality, *Simu- 
lation analysis, *Model studies, *Azov Sea(USSR), 
Effects, Computers, Biomass, Algorithms, Fore- 
casting, Equations, Systems analysis. 


Sophisticated computers are needed to forecast 
effects of human activity on aqueous ecological 
systems. Development of a mathematical model 
depends upon information available on processes 
occurring within the ecosystem being studied; 


34 


: 
. 
: 


basic eg herein will be used to simulate 
Lake ie ( also W79-06166) (Bell-Graf-- 
W79-06183 


MATHEMATICAL ECOSYSTEM MODELS 
AND DESCRIPTION OF THE WATER QUAL- 
ITY IN WATER BODIES, 

R. A. Poluektov. 

In: American-Soviet he Aerg 4 on Use of Math- 


ematical Models to ater Man- 

v-on-Don, U De- 

tal Research Labo- 

ratory, U.S. Environmental Protection Agency, 

Gulf Breeze, os September 1978. 4 
fig, 8 ref. EPA-600/9-78-024. 


Descriptors: *Water bodies, *Water quality, *Eco- 
systems, *Model studies, Effects, vior, Equa- 
tions, Simulation analysis, Systems analysis, Meth- 
odology, Water biogenosis. 


It is essential to construct quantitative models to 
reflect the behavior of existing natural systems and 
to forecast the impact of man’s controlling actions 
on these systems. So far in ecosystem i 
the problem of the specific of interac- 
among different biological species and envi- 
" rs has es been on. In — 
work reported herein, possible outputs 
specially constructed systems of differential equa- 
tions were studied on a comparatively abstract 
Fee i biological yr agree of ne 
lects subjective views 0! investi 
than the existing situation. Summarized is the gen- 
eral outline of a needed common-point-of-view 
h for describing ecosystems. Discussed are 
principles of ecosystem modeling and i 
methods. Considered are models of ini 
dynamics of water ecosystems, a model of seasonal 
dynamics of water ecosystems, and a model of 
diurnal activity. These dynamic models of water 
biogenosis can be examined as a hi hical 
— of models. (See also W79-06166) (Bell Graf- 
rnell) 
W79-06184 


ACUTE TOXICITY OF COPPER TO SOME 
FISHES IN HIGH ALKALINITY WATER, 
Illinois State Water Survey, Urbana. 

For primary bibliographic entry see Field 5C. 
W79-06235 


ORGANIC MATTER IN SURFICIAL SEDI- 
MENTS OF THE MIRAMICHI ESTUARY, 
NEW BRUNSWICK, CANADA, 

Bedford Inst. of Oceanography, Dartmouth (Nova 
Scotia). Environmental Marine Geology. 

For primary bibliographic entry see Field 2L. 
W79-06240 


MODE OF ELEMENTAL DISSIPATION FROM 
ASH BASIN EFFLUENT, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Center for Environmental Studies. 

D. S. Cherry, and R. K. Guthrie. 

Water, Air, and Soil Pollution, Vol 9, No 4, p 403- 
by May 1978. 3 fig, 4 tab, 11 ref. AEC AT(38-1)- 


Descriptors: *Fly ash, *Chemicals, *Water pollu- 
tion, On-site investigations, On-site data collec- 
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tions, Chemical analysis, Neutron activation analy- 
sis, Elements(Chemicals), Pollutants, Pollutant 
identification, Path of pollutants, Effluents, Biol- 
oBy, Biota, Benthos, Sediments, Water quality, 

lutant dissipation. 


The dissipation of chemical elements from ash 
basin effluent was determined by use of neutron 
activation poh a of egy _ lant, inver- 
tebrate, and vertebrate samples m succes- 
Sea-is thecnah the. aesecbe ane tem. Samples 
were tested for concentrations of 40 elements for a 
12 month Three different modes of dissipa- 
und. The mechanism for remov- 
al of chemical elements effluent was sedimen- 
tation into the benthic sediment. All biota had 
— concentrations racing alight than did ed 
invertebrates ha’ slightly higher 

than did plants and vertebrates. Ten elements were 
the sediment. Concentrations af © cements i 
in the sediment. Concentrations of 6 elements in 

the drainage system exceeded the EPA recom- 
mended limits for surface waters. The observed 
modes of dissipation in this aquatic system empha- 
size the necessity for stable biotic communities 


t to it cycling of chemical elements. 
(Sims-ISWS) 
W79-06265 


VIRAL AND BACTERIAL AEROSOLS AT A 
WASTEWATER SPRAY IRRIGATION SITE. 

i i Research and De- 
velopment Lab., Fort ick, MD. 
For primary bibliographic entry see Field 5D. 
W79-06385 


IMPACT OF A SKI BASIN ON A MOUNTAIN 
WATERSHED, I. BACTERIOLOGICAL WATER 
QUALITY, 

New Mexico Univ., Albuquerque. Dept. of Biol- 


ogy. 

C. S. White, J. R. Gosz, and D. I. Moore. 

Water, Air, and Soil Pollution, Vol 10, No 1, p 71- 
79, July 1978. 2 fig, 5 tab, 8 ref. 


Descriptors: “Water | uality, *New Mexico, 
*Watersheds(Basins), lountains, *Skiing, Coli- 
forms, Streptococcus, “Bacteria Weer a pollution, 
a ution sources, Land use, Sewage treat- 

tanks, Salts, Recreation, Recreation 
facilities, Recreation wastes, Effects, Potable 
har 4 Sampling, Analysis, *Santa Fe(NM), Ski 

basin impact. 


Stream samples were taken at 1 control area above 
and 2 areas below the Santa Fe Ski Basin. Samples 
were analyzed for total coliform, fecal coliform, 
and fecal streptococci. The average ratio of fecal 
coliform to fecal tococci below the ski basin 
was actually lower = ie, average ratio at the 
control site. The lower ratio indicates no further 
contamination from human sources below the ski 
basin. The coliform colonies isolated were prob- 
ably from mammals other than human or from 
human sources other than the sewage dis 

system at the ski basin. The few colonies isolated 
from , stream indicate that the water is not 


pew cade, ~ leg certain seasons. (See also W79- 
391) (Sims-ISWS) 
W79-06390 


IMPACT OF A SKI BASIN ON A MOUNTAIN 
WATERSHED, II. HEAVY METALS, 
New Mexico Univ., Albuquerque. Dept. of Biol- 


ogy. 

D. I. Moore, J. R. Gosz, and C. S. White. 

Water, Air, and Soil Pollution, Vol 10, No 1, p 81- 
93, July 1978. 7 tab, 16 ref. 


Descriptors: *Water quality, *Watersheds(Basins), 
*Mountains, *Heavy metals, Skiing, a 
facilities, Streams, Snowpacks, Lichens, Samplin; 
Chemical anal: Pollutant identification, Chemi- 
cals, Metals, Pollutants, Water pollution, Water 
pollution sources, Path of pollutants, Ski basin 
impacts, Automobile exhaust. 


The input of heavy metals by automobile exhaust 
pollution associated with the ski basin activities 
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was the prinery concern of this paper. Stream, 
snowpack, and lichen a were collected and 
analyzed for Pb, Zn, and Some lichen samples 
were also analyzed for Ca, oe Na, K, Fe, and 
Mn, as well as Pb, Zn, and Cu. Snowpack samples 
from roadside areas demonstrated increased levels 
of Pb and Cu in com n to areas up to 180 m 
from the road, but heavy metal levels at more 
remote areas were comparable to roadside levels. 
In all snow samples, the heavy metals associated 
with the particulate matter were the major form of 
all inputs. Heavy metals in streams were also 
highly correlated with the particulate matter con- 
tent. Heavy metal inputs to the watershed were 
5 than stream export, indicating an accumu- 
tion of heavy metals by the system. The forest 
canopy appears to be the major factor in the accu- 
mulation of heavy metals, probably due to better 
interception and impaction of the |= vermand 
matter by the canopy. See also W79-06390) (Sims- 
ISWS) 
W79-06391 


POLLUTION PROFILE OF A RIVER, 

Bhabha Atomic Research Centre, Bombay (India). 
Health Physics Div. 

A. C. Paul, and K. C. Pillai, 

Water, Air, and Soil Pollution, Vol 10, No 2, p 
133-146, August 1978. 6 fig, 7 tab, 9 ref. 


Descriptors: *Water pollution, *Pollutants, *On- 
site investigations, ‘Pollutant identification, 
Rivers, Sediments, Sediment ey re Path of 
os Water pollution sources, Industries, Ef- 

uents, Chemicals, Metals, Chlorides, Fertilizers, 
Nutrients, Radioactive wastes, Chemical analysis, 
Sampling, *Periyar River(India), *India. 


A host of chemical industries subject the Periyar 
River, India, to pollutants such as acids, alkalies, 
and their salts and trace metals and radionuclides 
belonging to the Th and U chains. Proximity of 
different outfalls and poor lateral mixing in the 
river are responsible for high local aquatic concen- 
trations. Scavenging reactions, in situ, and sedi- 
mentation of suspended matter result in the accu- 
mulation of radionuclides near the outfall area. 
Monsoons ‘flush out’ the river into the backwater 
area, and translocation of sediments is the major 
factor in the transport of pollutants. (Sims-ISWS) 
W79-06397 


VARIATIONS IN THE ACID CONTENT OF 
RAIN WATER IN THE COURSE OF A SINGLE 
PRECIPITATION, 

Arizona Univ., Tucson. Dept. of Chemistry. 

For primary bibliographic entry see Field 2K. 
W79-06398 


IMPACT OF MAN’S ACTIVITIES ON THE 
CHEMICAL COMPOSITION OF THE SEDI- 
MENTS OF LAKES SUPERIOR AND HURON, 
a Centre for Inland Waters, Burlington (On- 
tario). 

For primary bibliographic entry see Field 5B. 
W79-06399 


CONCEPTUAL FRAMEWORK FOR COORDI- 
NATED GREAT LAKES MONITORING, 
Massachusetts Univ., Amherst. Dept. of Civil En- 
gineering. 

For primary bibliographic entry see Field 2H. 
W79-06402 


VIRGIN RIVER STUDY--UTAH: MARCH, 1976, 
Environmental Protection Agency, Denver, CO. 
Surveillance and Analysis Div. 

R. L. Fox, and R. M. Eddy. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-278 136, 
Price codes: A06 in paper copy, AO1 in microfiche. 
Report EPA-908/2-77-005, mber 1977. 104 p, 
20 fig, 9 tab, 17 ref, 1 append. 


Descriptors: *Water quality, *Monitoring, *Sam- 


ling, “Water quality standards, *Utah, Rivers, 
Sediments, Suspended solids, Turbidity, Water 
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chemistry, Chemicals, Pollutants, Pollutant identi- 
fication, Water pollution, Water pollution sources, 
Biology, Biological properties, Benthos, Benthic 
fauna, Water temperature, aan Hydrogen 
ion concentration, *Virgin River(Utah 


The Technical Investigations Branch of the Envi- 
ronmental Protection Agency, Region VIII, con- 
ducted an intensive wai i pe study in the 
Virgin River and Kanab C: drainages in south- 
western Utah in March, 1976. The study was re- 
quested by the Five County Association of Gov- 
ernments, the local ‘208’ water quality manage- 
ment planning agency. Water, sediment, and 
benthic samples were collected at selected loca- 
tions throughout a total stream reach of 174 km. 
Study results indicated a gradual degradation of 
water quality downstream from Zion National 
Park. Violations of recommended criteria/standard 
levels were most common for the salinity param- 
eters, but concentrations of arsenic, iron, manga- 
nese, and mercury also exceeded recommended 
levels. In addition, high concentrations of suspend- 
ed solids impaired the quality of water throughout 
much of the study area. (Sims-ISWS) 

W79-06423 


A SUMMARY OF KNOWLEDGE OF THE 
SOUTHERN CALIFORNIA COASTAL ZONE 
AND OFFSHORE AREAS, VOL, I - PHYSICAL 
ENVIRONMENT: VOL II - BIOLOGICAL EN- 
VIRONMENT; VOL III - SOCIAL AND ECO- 
NOMIC ELEMENTS. 

Southern California Ocean Studies Consortium, 
California State University and Colleges Long 
Beach, California. Dailey, M.D.; Hill, B.; and Lan- 
sing, N. (Eds.). September, 1974. BLM-08550-CT4- 
1. 


Descriptors: *Baseline studies, *Resources devel- 
opment, *Environmental effects, *Water pollution 
sources, *Water pollution effects, Geology, Clima- 
tology, Oceanography, Oil pollution, Heavy 
metals, Thermal pollution, Biota, Economics, 
Social aspects, *Outer Continental Shelf, *Envi- 
ronmental impact, Southern California Bight. 


A report which offers a description of the econom- 
ic and physical forces, and biological and social 
resources existing in the Southern California Conti- 
nental Borderland Area provides the basis for ana- 
lyzing the feasibility of offering some of the Area 
for future mineral development, and assessing the 
environmental impacts that might result from a 
proposed leasing action. The subject matter has 
been grouped into three volumes which reflect the 
major disciplines as examined: I. Physical Environ- 
ment; II. Biological Environment; III. Social and 
Economic Elements. Each volume includes a 
master bibliography for its contents. Each of the 
twenty-two separate chapters is essentially self- 
contained and intended to stand alone as a sum- 
mary of the available knowledge in that subject. 
(See W79-06450 thru W79-06463) (Sinha-OEIS) 
W79-06449 


5B. Sources Of Pollution 


NATURAL DISTRIBUTION AND ENVIRON- 
MENTAL BACKGROUND OF TRACE HEAVY 
METALS IN ALASKAN SHELF AND ESTUAR- 
INE AREAS, 

Alaska Univ., Fairbanks. Inst. of Marine Science. 
D. C. Burrell. 

In: Environmental Assessment of the Alaskan Con- 
tinental Shelf. Annual Reports of Principal Investi- 
gators for the Year Ending March 1978, Vol VIII, 
Contaminant Baselines, p 199-494, October 1978. 
44 fig, 59 tab, 12 ref, 6 append. NOAA, Outer 
Continental Shelf Environmental Assessment Pro- 
gram, Boulder, Colorado. 03-5-022-56. 


Descriptors: *Baseline studies, *Heavy metals, 
*Sediments, *Bacteria, *Benthos, Water pollution 
sources, *Cadmium, Biota, Toxicity, Coasts, Estu- 
aries, Shellfish, Mammals, Selenium, Man 
Nickel, Alaska, *Outer Continental Shelf. 
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The data indicate that the sediments, water and 
indigenous biota of the Alaskan shelf and coastal 
waters have heavy metal contents which are as 
low or lower than those recorded elsewhere for 
similar unpolluted oceanographic environments in 
more temperate regions. The sediments contain 
concentrations of extractable trace metals which 
are a function of the grain size distribution, for 
come ad, as would be expected, no unnatural 
ts have been recorded. Similarly, the 
means for the soluble contents of metals in the 
water column correspond to those recorded for 
Open ocean areas anywhere. Enhanced values —- 
cent to the bottom were commonly observed; 
is here likely to be due to the incorporation of fine 
particulate and colloidal material rather 
say, regeneration of metals from biota debris 
but is, in ei case, a natural feature. The most 
Pe ge agen Nl set of data are for marine mammals 
from the Bering Sea. Relatively enhanced values 
for toxic metals such as cadmium in kidney and 
liver samples are recorded. A major effort has been 
concerned with the uptake of heavy metals by 
natural marine sediment bacteria populations and 
transfer to the — feeding benthos. Initial re- 
sults show that cultured heterogenous marine bac- 
teria strongly concentrate por ec and that, when 
used as a food source by detritivore clams, they 
later show elevated (though not magnified) con- 
centrations. (Sinha-OEIS) 
W79-06024 


HYDROCARBONS: NATURAL _DISTRIBU- 
TION AND DYNAMICS ON THE ALASKAN 
OUTER CONTINENTAL SHELF, 

Alaska Univ., Fairbanks. Inst. of Marine Science. 
For primary bibliographic entry see Field 5C. 
W79-06025 


CHARACTERIZATION OF ORGANIC 
MATTER IN SEDIMENTS FROM LOWER 
COOK INLET, 

California Univ., Los Angeles. Inst. of Geophysics 
and Planetary Physi cs. 

S. Brenner, I. R. Kaplan, M. I. Venkatesan, J. 
Bonilla, and E. R 


In: Environmen tal ~ of the Alaskan Con- 
tinental Shelf. Annual Reports of Principal Investi- 
ete oi for the Year Ending March 1978, Vol VIII, 

taminant Baselines, p 589-621, October 1978, 4 
fig, 7 tab, 13 ref. NOAA, Outer Continental Shelf 
Environmental Assessment Program, Boulder, 
Colorado. 03-6-022-35250. 


Descriptors: *Analysis, *Organic matter, *Baseline 
studies, *Sediments, *Water pollution sources, 
Paths of pollutants, Oil pollution, Environmental 
effects, Resources development, Alaska, *Outer 
Continental Shelf, *Petroleum hydrocarbons, *Bio- 
genic hydrocarbons. 


merge pores m of the effort in the past contract 
devoted to the development of reli- 
ble extraction and analysis procedures. Satisfac- 
tory analysis of sediment samples containing even 
wer small amounts of organic components can 

Paty rmed. All Lower Cook Inlet samples 
from 1876-1977 cruises have been analyzed and the 
data processed. Anal of samples from the other 
regions of Alaska OCS is nearly complete as well. 
Each sample was analyzed for: (1) total carbon 
content, (2) organic carbon content, (3) sulfur con- 
tent, (4) aliphatic hydrocarbons, and (5) aromatic 
hydrocarbons. No signs of petroleum hydrocar- 
bons input were detected, hence the organic con- 
tent of the sediments is biogenic, derived from 
terrestrial and marine sources. Since it was possible 
to distinguish between marine and terrestrial 
sources of hydrocarbons, this information should 
allow the prediction of the fate of petroleum intro- 
duced into Lower Cook Inlet through routine ac- 
tivity or through accidental spillage. (Sinha-OEIS) 
W79-06026 


LONGITUDINAL DISPERSION WITH NON- 
LINEAR ADSORPTION IN POROUS MEDIA, 
Maryland Univ., College Park. Water Resources 
Research Center. 

T. Tagamets. 


Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Available from the National Technical Information 
eld, VA 22161 A PB-294 578, 


Service, Spri 

Price codes: A\ 7 paper y, AOl in microfiche. 
Technical R 2(6), (1973), 93. p, 15 ~4 
Ty append. OWRT A-023- 2). 14-31 


Descriptors: Ground water, Adsorption, Pollutant 
removal, Longitudinal dispersion, Porus media, 
*Path of pollutants, *Groundwater, Pollutant dis- 
persion, Soil water movement. 


Evaluation and quality control of ground water 
requires a better understanding of the physicoche- 
mical processes that determine the degree of reten- 
tion or y Beckie of pollutants in ground water. 
kt a polluting substance moves in 
sil depends on phat oe and chemical parameters. 
The physical Tg ee Mg nam ih tg 
eye step and the chemical parameter as 
attachment step. To predict movement of a pollut- 
ant through soil requires that bo F ger von be 
incorporated in a predictive model. The oe 
of many solutes on activated charcoal and 
follow a non-linear rather than a linear ode A 
one-dimensional dispersion equation subject to a 
non-linear isotherm has been formulated and 
solved using a finite difference scheme. A compari- 
son between the theoretical results and some ex- 
perimental data is presented. 
W79-06027 


PROCEEDINGS OF THE FIRST WORKSHOP 
ON SAMPLING GEOTHERMAL EFFLUENTS. 
For primary bibliographic entry see Field 2F. 
W79-06052 


GEOTHERMAL ENERGY DEVELOPMENT, 
Stanford Univ., CA. Dept. of Civil 

For primary bibliographic entry see Field 2F. 
W79-06053 


GEOTHERMAL EFFLUENTS, THEIR TOXIC- 
ITY AND PRIORITIZATION, 
Pf pases naa Consultants, San Francisco, 


c "Schiele, 
of the First Workshop On Sam- 
ping Gooch Effluents; Workshop held Octo- 
0-21, 1975, Las Vegas, Nevada. rt EPA- 
600/9- 76-011, p 36-66, May 1976. 12 tab, 11 ref. 


Descriptors: ‘*Geothermal studies, *Thermal 
water, “Pollutants, *Toxins, Hydrogen sulfide, 
Ammonia, Chemicals, Salts, Gases, Radioiso 
Radioactive wastes, Water ow Water pollu- 
tion sources, Effluents, Hazards, Groundwater. 


Exploitation of geothermal resources is hampered 
by a lack of understan of the basic chemical 
interactions and toxicity associated oped 
the gaseous and aqueous effluents characteristic o 

various geothermal areas. The objective of ‘tds 


paper was the evaluation of the relative hazards of 


the various effluents in both liquid- and vapor- 
dominated fields in terms of concentration = 
chemical toxicity effects. Many chemical s 

must be considered in evaluating liguid-dominated 
systems, but only a few volatile species are 

cant in vapor-dominated systems. This is a irect 
consequence of the thermodynamic equilibria es- 
tablished among the chemical mre over the 
wide range of temperatures encountered in various 
aera areas. Mo pertrasec rsa on systems are 
lacking the aqueous p required for dissolving 
water soluble salts. Sloce water is present as steam 
rather than as liquid, vapor-dominated systems 
tend to be lower in total dissolved solids than 
liquid-dominated systems. Volatility is the primary 
transport mechanism in vapor-dominated systems. 
(See also W79-06052) (Sims-ISWS) 

W79-06054 


APPROACHES TO INTERPRETING ENVI- 
RONMENTAL DATA, 

Aerojet Nuclear Co., Idaho Falls, ID. 

For primary bibliographic entry see Field 5A. 
W79-06063 








DISPERSION OF SOLUBLE POLLUTANTS IN 


ppc tes! RIVERS, I. THEORY, 
wealth Scientific and Industrial 

Organization North Ryde (Australia). 
gy. Vol. 40, No. 1/2, p 139-152, 


Research 


Journal of Hydrolo 
January 1979. 6 fig, 7 ref. 


, Mathemat Mase ogg *Rivers, 


eats : lon-uniform Bef ot soln 
ae Convebton, Path 

feat ater pollution, Flow, maces 

pollutants. 


oes OF SOLUBLE POLLUTANTS IN 
IN-UNIFORM Il, APPLICATION 
Organon, Norh Ryde, (Asa) 
lo 
B. 
Journal of Hydrology, re 40, No. 1/2, p 153-163, 
January 1979. 9 fig, 1 tab, 4 ref. 


tors: *Dispersion, oa *Rivers, 
"Node eee meng energy models, Theoretical Byer 
lysis, Equations, On-site investigations, 
leases, Nonuniform flow, Mixing, 
locity, Path of pollutants, Water pollution, How, 
Hydrology, Soluble setae 


56065) (Sime-1S ). 
W79-06066 


EVOLUTION OF CONTAMINATED GROUND: 
WATER IN HOLT COUNTY, NEB 

Nebraska Univ., Lincoln. Conservation and 
Survey Div. 

M. E. Exner, and R. F. Spalding. 

Water Resources Research, * Br No. 1, p 139- 
147, Mihemty 1979. 3 fig, 6 tab, 3 6 ref. 


Descriptors: “Water pollution, “Nebraska, 
*Groundwater, *Correlation analysis, Water pollu- 
tion sources, Fertilizers, Statistical models, 

tion, Sampling, Water analysis, On-site data collec- 


tions, Sands, geen Graphical a 
Water quality, Nitrates, Model studies, * 
County(NB), Vertical permeability, Noapouek 


source pollution, Point-source pollution. 


The theoretical absence of the in situ formation of 
most common mineral phases and the high vertical 
permeability of the felatively inert soils and unsatu- 

rated layer permit detection of man-induced envi- 
ronmental changes in the dilute groundwater of 
Holt County. Correlation coefficients show many 
significant associations for the major ions in 
groundwater affected by point and nonpoint- 
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CIDES: JOINT U,S.--U.S.S.R PROJECT 02,03-31, 
FORMS AND 


MECHANISMS BY WHICH 
PESTICIDES AND CHEMICALS ARE TRANS- 
PORTED’. 
Available from the National Technical Information 
Service, Spri VA 22161 as PB-280 714, 
Price codes: All in copy, AO1 in microfiche. 
Report No EPA-600/9-78-003, February 1978. 


posium held in Tbilisi, USSR, October 20-27, 
1976, 252 p, 62 fig, 29 tab, 399 ref. Environmental 
Research ratory, Athens, GA. 


kinetics, *Pesticide resi- 

dues, * drift, *Pesticides, Movement, Path 
of pollutants, Soil water, Translocation, Pollutants, 
Chemical Soil contamination, iggy B tom 
rp- 


the movement and transformations o! 

the atmosphere, in soils, in water, in plants, and in 
animals are compiled. The use of mathematical 
modeling to describe the transport and transforma- 
tion of pesticides in the environment is reported. 
The state of the art in each country and results of 
research on particular aspects of the topic are 
presented. (Davison-IPA) 

W79-06098 


The extended abstracts of 26 papers P seores om on 
in 


IOSPHORUS INTERACTIONS IN THE 
: A SURVEY OF 


PH 

Po ENVIRONMENT: 
LITERATURE, 

Vermont Univ., Burlington. Water Resources Re- 

search Center. 

D. W. Meals, Jr., and E. A. Cassell. 

Available from the National Technical Information 

Service, Springfield, VA 22161 as PB-293 418, 

Price. codes: A06 in paper copy, AO1 in microfiche. 

Lake Champlain Basin Study, New England River 

Basins Commission, Burlington, Vermont, Febru- 

ary, 1978. 104 p, 25 fig, 10 tab, 127 ref. OWRT A- 

036-VT(1). 


Descriptors: *Phosphorus, *Aquatic plants, *Wet- 
lands, , Streams, Marsh plants, Absorption, 
Sediments, Bibliographies. 


The mechanisms by which phosphorus is retained 
in wetlands are: physical entrapment of particulate 
phosphorus, chemical sorption of P by organic 
matter and soil materials, and biological utilization 
of P by microorganisms and macrophytes. Many 
rooted aquatic plants are highly effective in remov- 
ing phosphorus from water and are even capable of 
storing excess phosphorus in their tissues. Some 
wetland vegetation act to pump phosphorus from 
the sediments to the water through release of phos- 
phorus from leaf tissue. Rapid decomposition of 
wetland plants may also release phosphorus to 
water. In streams, there are relationships between 
P concentration and stream flow. These are: the 
dilution effect, an inverse correlation between 
stream flow and concentration caused by dilution 
of point source P inputs by stream flow; and the 
tunoff effect, P concentration increase with in- 
creasing stream flow caused by contribution of P 
from land runoff during high flow. Adsorption by 
sediments and biological uptake by periphyton are 
the most important mechanisms for P removal. 
Lake sediments fygicelty contain very large quanti- 
ties of P, frequently exceeding the total mass of P 
present in the lake water. Phosphorus tends to be 
adsorbed by sediment materials under aerobic con- 


ditions and desorbed under anaerobic conditions. 


(Steiner-Mass) 

W79-06109 

GREAT LAKES WATER QUALITY SIXTH 
ANNUAL REPORT. EX F, REPORT 
ON HAZARDOUS WASTE DISPOSAL. 


International Joint Commission-United States and 
Canada, Windsor (Ontario). Great Lakes Water 


Quality . 
1978. 34 p, 2 append. 


Descriptors: *Great Lakes region, “Hazards, 
Toxins, *Industrial wastes, Water pollution, Waste 
water treatment, *Liquid wastes, Energy, Waste 
disposal, Regulation. 


Problems generated by hazardous waste di in 
the Goal Eula Decaoge Bae. be fovea 
Although 
current 


energy components of wastes. Possible treatment 
are reviewed. The Water Quality Board 
grams and repuatios forthe managment of has 
grams re lor t . 
ardous wastes be developed and enforced. These 
0; should be national in scope. (Small- 


) 
W79-06110 


MATHEMATICAL MODELING OF THE HY- 
DRODYNAMICS AND DISPERSION OF CON- 
TAMINANTS IN THE NEARSHORE, 

Case Western Reserve Univ., Cleveland, OH. 
Dept. of Geology. 

W. Lick. 

In: American-Soviet Symposium on Use of Math- 
ematical Models to Optimize Water Quality Man- 
agement. Karkov and Rostov-on-Don, USSR, De- 
cember 9-16, 1975. Environmental Research Labo- 
ratory, U.S. Environmental i 

Gulf Breeze, Fla., p 282-312 (Discussion p 313- 
3), el 1978. 19 fig, 1 tab, 13 ref. EPA- 


Descriptors: *Model studies, *Hydrodynamics, 
*Di ion, *Contaminants, *Lakes, *Lake Erie, 
*Water pollution, *Nearshore regi Numerical 
analysis, Wind, Lake currents, th, Velocity, 
Pay 50 ra Discharge(Water), Surface tempera- 
ture, Bottom topography, Thermal — ua- 
tions, Open-lake waters, Predicti ion, Systems analy- 
sis. 


Because of possible harmful effects of contami- 
nants, it is n to be able to predict their 
dispersion and fate in large lakes. nearshore 
regions of these lakes are especially important; 
recent studies have demonstrated significant differ- 
ences between nearshore and open-lake waters. 
First of all, the nearshore regions are where con- 
taminants are generally introduced; secondly, the 
nearshore regions are of more interest to use for 
such uses as recreation, water supplies, and fishin 4 
As part of a research effort sponsored by the U.S. 
Environmental Protection Agency, numerical 
models have been developed which can realistical- 
ly describe the currents and dispersion of contami- 
nants throughout large lakes and especially in the 
nearshore hydrodynamic and dispersion models, 
which necessarily include procedures for coupling 
the nearshore and offshore lake circulations. Spe- 
cific applications have been made to predict the 
dispersion of contaminants under specific condi- 
tions and to understand the physical consequences. 
Presented are these specific examples: (1) the wind- 
driven currents, both open-lake and , in 
Lake Erie under steady-state, constant density con- 
ditions; (2) the dispersion of a contaminant a 
river into Lake Erie by wind-driven currents under 
resent conditions and as modified by proposed 
ge man-made islands such as a jetport in the 
lake; and (3) the dispersion of heat in the discharge 
from a power plant on Lake Michigan. Presented 
are a constant-density, steady-state model and a 
variable-density, time-dependent model; both are 
fully three-dimensional and give all three compo- 
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of veloci in the lake. 
wr ora. se 
W79-06178 


MATHEMATICAL MODELING STRATEGIES 
APPLIED TO SAGINAW BAY, LAKE HURON, 
Environmental Protecti ion Agency, pg Tle, MI. 


agement 

cember 9-16, 1975. Environmental Research Labo- 
ratory, U.S. Environmental Protection ag A 
Gulf Breeze, Fla., p 397-430, tember 1978. 19 
fig, 1 tab, 48 ref. EPA-600/9-78-024. 

Descriptors: *Model studies, *Lake Huron, *Sagi- 
naw Bay, *Simulation analysis, *Water quality, 
Drainage basins, Rae ip aac orgy Great 
Lakes, Equations, is, Sensitivi 


Described is modeling research to develop quanti- 
tative tools which can be used to supplement intu- 


cerning the international Wales of the 


cerning the international w Great Lakes 
and the application of modeling techniques to Sagi- 
naw Bay are considered. Problems are categorized 


into a series of time and space scales. The series 
ranges from the short-term transport of some haz- 
ardous material within a very localized area to the 
long-term effects of control or limitation of nutri- 
ents or toxic materials within the drainage basins 
on the ecosystem of individual lakes or of the 
whole system of lakes. This paper attempts to 
integrate these different approaches. Applied are 
transport models ~~ al = ing con- 
pc: Pali, ial y to describe its prevailing 
conditions. simulation model developed is 
based on available data on the bay, and the model- 
ing concepts will be verified by using an extensive 
set of field data mee jane = ling sampling desi 
aimed specifically at thi eling program. 
modeling system will be used to evaluate the re- 
p non of the system to a range of management 
ternatives for enhancing water quality. (See also 
W79-06166) (BellGraf-Cornell) 
W79-06182 


ORGANIC MATTER IN SURFICIAL SEDI- 


A, 
Bedford Inst. of Oceanography, Dartmouth (Nova 
Scotia). Environmental Marine Geology. 
For primary bibliographic entry see Field 2L. 
W79-06240 


MODE OF ELEMENTAL DISSIPATION FROM 
ASH BASIN EFFLUENT, 


, 
Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Center for Environmental Studies. 
For primary bibliographic entry see Field 5A. 
W79-06265 


DESIGN MODEL FOR THERMAL €EF- 
FLUENTS IN RIVERS, 

Italian Electrical Power Agency, Pisa. Thermal 
and Nuclear Research Centre. 

G. Dinelli, and L. Castellano. 

Journal of the Hydraulics Division, American So- 
ciety of Civil Engineers, Vol. 105, No. HY3, Pro- 
ceedings Paper 14422, p 197-211, March 1979. 8 
fig, 20 ref, 2 append. 


Descriptors: *Thermal pollution, *Rivers, *Model 
studies, Mathematical models, Numerical analysis, 
Effluents, Water pollution, Powerplants, Eddies, 
Buoyancy, Temperature, Water temperature, Dif- 
fusion, Turbulence, Velocity, Viscosity, Path of 
pollutants, Hydraulics. 


A quasi three-dimensional mathematical model de- 
scribing the thermal impact of warm water dis- 
charges in rivers was presented. The governing 
equations were obtained integrating along the 
depth the pes set of the Navier-Stokes equa- 
tions with Leibniz’s rule and assuming that buoy- 
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Group 5B—Sources Of Pollution 


ancy forces are negligible. After the analytical 
integration was performed, in the mass, momentum 
and energy equations, terms ogenee that make it 
possible to account for the effects of the actual 
ape A of the river’s cross section and bottom. 
y viscosity and thermal diffusivity were 
taken into account by es an — model 
vel turbulence based upon Mee | 
theory. The numerical meta oun obtained 
ite difference method, provided the spatial, 
tondabenten distributions of the velocity and 
temperature fields. The model’s results were satis- 
poo ae f checked against field data in the case of 
discharges into fast moving rivers. (Sims- 
ISWS) 
W79-06267 


TRENDS IN SEDIMENTATION, 

Geological Survey, Reston, VA. Water Resources 
Div.; and Geological Survey, Towson, MD. Water 
Resources Div. 

For primary bibliographic entry see Field 2J. 
W79-06319 


ARSENIC, NITRATE, IRON, AND HARDNESS 
IN GROUND WATER, FAIRBANKS AREA, 


ALASKA, 
Geological Survey, Anchorage, AL. Water Re- 
sources Div. 

P. Johnson, D. E. Wilcox, W. D. Morgan, J. 
Merto, and R. McFadden. 

Gemere tae! open-file report 78-1034, 1978. 
2 sheets, 14 


Descriptors: *Water quality, *Groundwater, *Iron, 
*Hardness(Water), *Water wells, Water analysis, 
Chemical analysis, Water pollution, Public health, 
Maps, Alaska, Fairbanks area. 


Well water with concentrations of arsenic and 
nitrate exceeding U.S. Environmental Protection 
Agency standards occurs sporadically throughout 
the north of Fairbanks, Alaska. The arsenic 
contamination has not been correlated with placer 
or other mining activity. The high levels of nitrate 
do not generally appear related to septic waste 
contamination. Few wells in the Fairbanks area 
ield water with low concentrations of iron or low 
ess. Iron concentrations are consistently 
greater than 3 mg/L on the flood plain. In the 
uplands, concentrations of both iron and hardness 
are lowest near the ridgetops and increase downs- 
lope. The report includes a map of the area show- 
ing the location of aes wells and a table of 
chemical analysis. (W: ‘d-USGS) 
W79-06320 


ASSESSMENT OF NONPOINT SOURCES 
AREAWIDE WASTE TREATMENT MANAGE- 
poor PLAN FOR THE GREATER HOUSTON 


Dannenbaum Engineering Corp., Houston, TX. 

Available from the National Technical Information 
Service, a rege VA 22161 as PB-276 736, 
Price codes: A17 in paper copy, AO1 in microfiche. 
1977. 399 p, 18 fig, 57 tab, 120 ref, 2 append. 


Descriptors: *Water pollution sources, Texas, 
Cities, *Urban runoff, *Septic tanks, Water quality, 
Seepage, *Construction, Dredging, *Biochemical 
oxygen demand, Mathematical models, Coliforms, 
Industrial wastes, Pesticides, Oil, Suspended solids. 


The nonpoint sources of water pollution within the 
Greater Houston 208 Planning Area are assessed. 
Water pollution resulting from urban runoff, septic 
tank seepages, agricultural runoff, construction site 
runoff, dredging, and benthal oxygen demand is 
considered. An analysis of 108 runoff events in 
several areas of the country, indicated a strong 
correlation between the log of the cumulative 
runoff volume and the log of the cumulative pol- 
lutant load. Using regression analysis, a stormwater 
quality-quality model was gy When septic 
tank seepages were studied, the Sims Bayou Basin 
had the greatest pollution impact of septic tanks 
based on theoretical calculations. Fecal coliforms 
and BOD were used as septic ‘Seepage indicators. 
The effects of agriculture, injection wells, ship- 


ping, oil field waste disposal, and salt water intru- 

sion on water quality were investigated. Mineral 

~ organic suspended sediment in air and water as 
it of contruction activities, was emphasized. 

Other pollutants considered included 

nutrients, solid wastes, construction sees. Firaly, 

troleum products, and sanitary wastes. Fi 


benthal oxygen demand was a significan significant sink of 
dissolved se | orbs in the area, RE in the 
Houston Ship Chann el. (Small- 

-06344 
ASSESSING NON-POINT SOURCE POLLU- 
TION. A DETAILED STUDY OF A RURAL WA- 
TERSHED IN THE COASTAL PLAIN OF 


'YYLAND, 

Smithsonian Institution, Edgewater, MD. Chesa- 
peake Bay Center for Environmental Studies. 

M. Beane, G. R. Chirlin, D. L. Correll, E. S. 
Friebele, and M. Faust. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-276 178, 
Price codes: A a pee copy, AOl in microfiche. 
Report 1977. 59 p, 4 fig, 15 tab, 31 ref, 2 append. 


Descriptors: *Surface runoff, *Watersheds(Basins), 
*Heavy metals, *Nutrients, *Bacteria, *Pesticides, 
Sediments, Maryland, Water quality, Agricultural 
runoff, Coliforms, Seasonal, Pastures. 


A detailed, non-point source study on a rural wa- 
tershed in the coastal plain of Maryland is present- 
ed as the research has applicability to similar re- 
gions of the country. Heavy metals, nutrients, bac- 
teria, and sediment were monitored in surface 
runoff from the Rhode River. The magnitude of 
non-point source loading to an estuary from a rural 
watershed and the impact of this loading on water 
quality, were determined. Nutrient inputs and out- 
puts were determined for each major land use in 
the watershed. The average yearly discharge of 
bet en, Pca fe calcium, and esium in 
was highest for pasture, second highest or 
cultivated land, and very low for forest. iment 
wih volun of Uochirgs, Ssty-aight paeeeat ot 
with volume o ge. Sixt t percent o! 
the fecal coliform bacteria discharged came from 
asture, 17% from forest, and 15% from cultivated 
land. Cultivated land had the highest mg 


rate for metals in fall, while in summer, i orca 
the highest rate. Fe, Mn, Cr, and Cu, fa 
derived from the soil, while Zn, en Cd were 


of man-made origin. Alachlor and atrazine ome: 
trations were monitored. Alachlor did not 

in the soil and only .02% of the amount applied to 
the land was lost in runoff. Atrazine remained in 
the soil at significant levels four months after its 
PS apne Runoff contained 1.2% of the atrazine. 
(Small-FIRL) 

W79-06353 


THE SPREADING, RETENTION AND CLEAN- 

UP OF OIL SPILLS, 

Rhode Island Univ., Kingston. Coll. of Engineer- 

ing. 

M. P. Wilson. 

Available from the National Technical Information 

Service, Springfield, VA 22161 as HCP/P2756-01, 

Price codes: A07 in paper copy, A01 in microfiche. 

opr HCP/P2756-01, 1978. 426 p, 5 fig, 14 tab, 
re 


Descriptors: *Oils spills, Oil pollution, Water pol- 
lution control, ‘Barriers, *Biodegradation, 
*Chemical reactions, *Oceans, Dispersion, Dy- 
namics. 


The current state-of-the-art for the spreading-re- 
tention and Seems J of oil spills is reviewed with 
in-depth analysis of specific areas not treated in- 
depth in the literature. Oil spill statistics, tanker 
and non-tanker ship-generated pollution, and the 
spreading and drifting of oil slicks are discussed. 
Containment devices are described. Recommenda- 
tions are made for basic analytical and experimen- 
tal studies in barrier technology including fluid 
dynamics of oil slicks, surface active chemical 
agents, fast current barrier studies, barrier dynam- 
ics, and potential hazards from the use of barriers. 
Natural and forced biodegradation, and natural 


and chemical foil Seno: the, sneha 
vironment, are Research and develop. 
ment needed 1 Sa payne ae 
lution are preventive 
ues, containment, teen sak teal 
(Small- ) 
W79-06367 


Barecs OF A SES DAREN ON AT Te 
WATERSHED, I. BACTERIOLOGICAL WATER 
QUALITY, 


New Mexico Univ., Albuquerque. Dept. of Biol- 
ogy. 

For primary bibliographic entry see Field 5A. 
W79-06390 


IMPACT OF A SKI BASIN ON A MOUNTAIN 
WATERSHED, II. HEAVY METALS, 


New Mexico Univ., Albuquerque. Dept. of Biol- 


ogy. 
For primary bibliographic entry see Field SA. 
W79-06391 


FINITE-ELEMENT ALYSIS OF THE 
een OF WATER AND SOLUTES IN 
TILE-DRAINED SO 


Department of the nmr Ottawa (Ontar- 
Pe Primary bi hic Field 2F. 
or ay sal 

W79-06393 ws 


POLLUTION PROFILE OF A RIVER, 
Bhabha Atomic Research Centre, Bombay (India). 
For pr Fe bibliog hic Field 5A. 
or primary entry see 
W79-06397 ' 


IMPACT OF MAN’S ACTIVITIES ON THE 
CHEMICAL 


eaempoeag for Inland Waters, Burlington (On- 
A. L. W. Kemp, J. D. H. Williams, R. L. Thomas, 


and M. L. yg! 
Water, Air. Soil Pollution, Vol. i, y 4,p 


381-402, Novaniier 1978. 7 fig, 6 tab, 52 ref. 
Descriptors: <Sediments, 


Huron, *Lake Su 
Chemicals, Or; matter, Metals, Heavy 
Particle size, Hydrogen ion concentration, 

tion-reduction potential, Water pollution, Water 
pollution sources, Path of pollutants, Sedimenta- 
tion. 


*Pollutants, *Lake 
Lakes, 


The concentrations of organic matter, major ele- 
ments, and trace elements were at 15 
core locations in Lakes Superior and Huron. The 
positions = - — were related to 


sediment — size, Eh, pH, chrono! a 
location. centrations id si AL Ca, Mg, 

and Ti, which represent th e Bae wg aes 
in the sediments, were g uniform in each 


core. Surface enrichments of Hg, % Pb, Zn » Cu, Ni, 
Co, Cd, Cr, Be, V, As, Org-C, eho maral 
the locations were attributed to an 
inputs of these elements in recent years. 
tration profiles of Fe, Mn, P, and S are influenced 
by migration of these elements i in the pore waters. 


fie 


nation from the Sudbury area. Sediment loading 
calculations showed that the anthropogenic inputs 
of trace and nutrient elements are related to the 
sedimentation rate, that the inputs are dispersed 
over wide areas of the lakes, aud that inputs to 
Lake Superior have increased significantly since 
1955. Evidence was presented that atmospheric 
inputs are an important source of contaminants. 
(Sims-ISWS) 

W79-06399 


pho OF ae ag RADIUM FROM 
INTAMINATED EXPERIMEN: 





| 


case preRPY 
5 aT l 


H 


7 


2, p 113-1 


INTAIN 
WATER 
iA. 

INTAIN 


iA. 


(Ontar- 


{ FROM 
‘RIMEN- 





TAL INVESTIGATION OF RADIUM BEARING 
SOILS FROM PORT HOPE, ONTARIO, 
Toronto Univ. (Ontario). Dept. of Chemical Engi- 
neering and Applied Chemistry. 


J. S. Nathwani, and C. R. Phillips. 
Water, Aid, and Soil brie tae No 4, p 453- 
465, May 1978. 5 fig, 4 tab, 6 


Descriptors: *Radi: . 
*Laboratory t¢ tests, * 
Radioactive wastes, Radioactive waste 
Acids, Acidity, Acidic water, Hydrogen ion con 
centration, Soils, Infiltration, Pollutants, Path 0 of 
pollutants, Groundwater, Water quality, Water 
pollution, Water pollution sources. 


The leachability of Ra-226 from soil at Port Hope, 
Ontario, contaminated by waste gah a long estab- 
lished U was described. A small-scale 
Getic leach teat wes devieed to provide information 
| pad Scere Dead dadhye rh Pesan ad 
| Ags environment. Two different leaching solu- 


; 


tions were hen cco needa abad infiltrat- 
ing water ity in disoposal environments: one 
by bubbling CO2 into distilled water to pH 5.5, 


and another by bubbling SO2 into water to pH 3.5. 
-range size fractions of the soils (i.e., 0.250 
to 0.105 mm) were leached for 30 to 45 days 
(equivalent rainfall of $. to ft yr). Pe found that 
leaching is significantly affected texture, 
Sad etowsst ached ea the marion concen- 
reached being much greater for coarser 
and intermediate size fractions than for fine soil 
. Also, leachant acidity Re gp: Bl in- 
= solletA'steaight line for the plot of 0/0 lot of Q/Q 
ity in si it or plot o' 
o (cumulative fraction released 


a 


ate 


in ps Moros, with Fick’s law. Diffu- 
sion coefficients from 5 x 10 to the minus 
llth power to 2 x 10 to the minus 13th power sq 
othe d were found. These coefficients provide a 
or estimating the fraction that would be 
leached over longer periods. (Sims-ISWS) 
W79-06400 


LEACHING OF PHOSPHATE FROM AGRI- 
CULTURAL SOILS TO GROUNDWATER, 
Connecticut Agricultural Experiment Station, 
New Haven. Dept. of Soil and 

B. L. Sawhney. 

Water, Air, and Soil Pollution, Vol 9, No 4, p 499- 
505, May 1978. 3 fig, 2 tab, 16 ref. 


Descriptors: *Leaching, *Phosphates, *Soil water 
movement, *Groundwater, Phosphorus, Phospho- 
rus ee Soil water, Fertilizers, Sewage 

ge, Agriculture, Crops, Pollutants, Path of oe 
came Vegetation effects, Water pollution, Water 
pollution sources, Water quality. 


To examine the fate of P added to soils as fertilizer 


and to assess potential P losses to groundwater, 
different forms of P at increasing depths in soils 
and P concentration in effluents from tile drains 
were determined. The estimates of soil P showed 
that the fertilizer P applied over a number of years 
accumulated mainly in the plow layer, suggesting 
that P losses to groundwater from cultivated soils 
with deep water table are minimum. Analyses of 
effluents obtained over a 1 yr period from tile 
in 4 soils in different crops, however, 
showed that the concentration of P varied from 12 
to 124 ppb. The concentration of P in effluent 
the soil with the largest amount of P in the 
sn layer remained the largest throughout the 
ers Agperently, in cultivated soils with the tile 
looding may produce reducing conditions 
alts in greater mobility of P. 
W79-06401 


FIELD PROCEDURES AND EVALUATION OF 
A SLUG DILUTION GAUGING METHOD IN 
MOUNTAIN STREAMS, 

re. Survey of Canada, Ottawa (Ontario). 


T. J. Da 
Journal of Hydrology (New Zealand), Voi 16, No 


2, p 113-115, 1977. 8 fig, 8 tab, 20 ref. 


ims-ISWS) ° 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Descriptors: *Mixing, *Waste dilution, *Streams, 
*Tracers, Stream iow, Turbulence, Channels, 
Mountains, On-site investigations, On-site data col- 
lections, Data processing, = ent, Instrumenta- 
tion, et eS Salts, a chloride, Hydraulics, 
Hydrology, * 


The oe of a method (NaCl) of dilution 
turbulent mountain streams was evaluat- 
ed with discussions about equipment, field proce- 
dures, mixing lengths, tracer losses, and the 
sion of derived hydraulic parameters. 4 
lengths were shown to be equal to 25 mean chan- 
nel widths, and that this length was ne of 
the cross-sectionai position of injection. Tracer 
losses were described as linear features, although 
no explanation can be offered. Precision, expressed 
as percentage probable error about the means of 
the 4 it hydraulic variables, was discussed, 
with individual errors ranging from 1 to 21%, 
median errors rangin from 4.7 to 7.3% and modal 
ero ranging fom .6 to 6%. Comments on sam- 
ter were offered, and several simpli- 
fed procedures for estimating the mean velocity 
harge were presented. (Sims-ISWS) 
W79-06415 


VIRGIN RIVER STUDY--UTAH: MARCH, 1976, 
Environmental Protection Agency, Denver, CO. 
Surveillance and Analysis Div. 

For primary bibliographic entry see Field 5A. 
W79-06423 


A SUMMARY OF KNOWLEDGE OF THE 
SOUTHERN CALIFORNIA COASTAL ZONE 
AND OFFSHORE AREAS. VOL. I - PHYSICAL 


ENVIRONMENT: VOL II - BIOLOGICAL EN- 
VIRONMENT; VOL III - SOCIAL AND ECO- 
NOMIC ELEMENTS. 


- primary bibliographic entry see Field 5A. 
79-06449 


GEOLOGICAL FEATURES, 

California State Univ., Long Beach. 

J. Dennis. 

In; A Summary of Knowledge of the Southern 
California Coastal Zone and Offshore Areas, Vol. 
Lp 1-1 - 1-59, September 1974. 11 fig, 2 tab, 222 
ref. 


Descriptors: *Baseline studies, *Hazards, *Geolog- 
ic history, Resources development, Water pollu- 
tion sources, Seismology, Earthquakes, Oil, *Outer 
Continental Shelf, Natural seeps, Tars. 


Basic current knowledge of the geology in the 
Southern California coastal Zone and the offshore 
continental borderland is summarized and a guide 
to the relevant literature is provided. Southern 
California geology is complicated because large 
displacements along faults have subdivided the 
crust here into a number of morphotectonic seg- 
ments or blocks whose mutual geologic relation- 
ships are still, in large measure, controversial. In 
the area under consideration, earthquake risk is 
greatest along the coast, diminishing seaward. Oil 
and tar, as well as gas seeps, are associated with 
the Los Angeles basin and its extension offshore. 
They do not extend south of Huntington Beach. 
Seeps are usually transient phenomena. Their exact 
source on the sea floor is very difficult to deter- 
mine. Commonly, they occur as groups of small 
individual seeps concentrated in a restricted area 
where a structural trap has been tapped by erosion. 
They may be activated or reactivated by tectonic 
or seismic movement. Unstable slopes and cliffs are 
very characteristic of the coastal zone under con- 
sideration. A brief summary of slope evolution in 
late Pleistocene and Recent time is given. Subsi- 
dence has occurred in the area under consideration 
where fluids have been withdrawn from underly- 
ing rocks. This includes both groundwater and oil. 
Such subsidence can be prevented by controlled 
water injection durin, - oil withdrawal. (See also 
W79-06449) (Sinha-OEIS) 

W79-06450 


CHEMICAL OCEANOGRAPHY, 


Sources Of Pollution—Group 5B 


California State Univ., Long Beach. 

K. M. Chan. 

In: A Summary of Knowledge of the Southern 
California Coastal Zone and and Offshore Areas, Vol 
bP 4-1 - 4-81, September 1974. 26 fig, 10 tab, 91 


Descriptors: “Baseline studies, *Water pollution 
sources, “Chemistry, “Pollutant identification, 
Ee chemistry, *Water quality, Resources de- 

ment, Environmental effects, Dispersion, 
M ls, Waste, *Outer Continental Shelf, *South- 
ern California Bight, Outfalls, Natural seeps. 


The major water mass off Southern California is 
the California Current, which is an eastern bound- 
ary current of a large anticyclonic gyre in the 
Eastern North Pacific Ocean. The water carried 
southward by the California Current is low tem- 
perature, low salinity, but high dissolved oxygen 
content subarctic water. In the study area, the 
water is primarily from the Counter Current and 
the properties of the water will vary depending on 
the degree of mixing of the above current and 
water, and the extent of modification as a result of 
heating and cooling, dilution, evaporation, biologi- 
cal activity and, towards the coastal area, waste 
discharges. In the study area the main input of 
biologically oxidizable organic matter is from mu- 
nicipal waste dischargers. The trace metals input to 
the study area are classified as diffused and discrete 
sources. Their distribution pattern by area is sum- 
marized and their characteristics are 

The diffused sources in the study area include 
ocean dumping, aerial fallout, vessel waste and 
advective transport. The presence of the residues 
of polychlorinated biphenyls (PCB), and DDT 
compounds are widespread. Marine organisms 
caught from the waters off Southern California 
consistently contain higher concentrations of DDT 
residues than in those areas receiving extensive 
agricultural drainages. Oily substances in the 
marine environment may be derived from oil pro- 
duction, industrial wastes, municipal waste, spill 
during transportation, and accidents. The non-an- 
thropogenic source of oil is probably from subma- 
rine seeps. (See also W79-06449) (Sinha-OEIS) 
W79-06453 


HYDROGRAPHY OF HARBORS, LAGOONS 
AND SLOUGHS, 

California State Univ., Fullerton. 

N. J. Maloney, and K. M. Chan. 

In: A Summary of Knowledge of the Southern 
California Coastal Zone and Offshore Areas, Vol 
1, p 5-1 - 5-66, September 1974. 29 fig, 9 tab, 65 ref. 


Descriptors: “Baseline studies, *Hydrography, 
*Water resources, Lagoons, Harbors, *Water pol- 
lution sources, Geomorphology, Coasts, Tides, 
Waste dis; A m4 eg Resources devel- 
opment, Environmental effects, *Outer Continen- 
tal Shelf, *Flushing, Southern California Bight, 
Sloughs. 


roject area includes 18 lagoons and harbors 
bier all into the following general categories: (1) 
Salt marsh lagoons, (2) man-made small boat har- 
bors, (3) man-made deep water harbors, (4) conti- 
nental shelves protected by breakwaters, (5) estu- 
aries of intermittent streams. Man has physically 
altered these bodies of water by construction for 
industrial, recreational, and residential purposes; 
and chemically altered the water by adding pollut- 
ants of various types. The larger embayments 
remain open to the ocean and receive tidal flush- 
ing. Seasonal storm run-off, power plant coolant 
water, and sewage outfalls increase the flushing 
rate. The health of a bay depends upon the rela- 
tionship between the pollutant inflow and the 
flushing. The small lagoons are cut off from the 
ocean by barrier spits for long periods of time. 
They do not receive tidal flushing and may revert 
to fresh or hypersaline water depending on the 
local run-off conditions. These lagoons are highly 
vulnerable to pollution because they are not dilut- 
ed by tidal action. (See also W79-06449) (Sinha- 
OEIS) 
W79-06454 
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POLLUTION SOURCES, 

California State Univ. Long Beach. 

W. H. Reed, and T 

In: A Summary ot Knowled rf ae oon soathee 
ey ey Coastal Zo 

Lp 6-1 - 6-99, September 19 1974, 30 fis, 40 wb tab, +f 


sre igh *California, *Water pollution sources, 
e studies, *Pollutants, Waste disposal, 
Heavy metals, Thermal ae Resources de- 
velopment, Environmental effects, Solon y . 
drocarbon_ pesticides, *Outer a © 
Southern California Bight, Ocean dumping 


bin of the Southern California it cov- 
this study and the tributary area ied 
on pre north, east and south by the Transverse and 
ranges and the U.S. Mexican border are 
inter-related by several varied and/or extreme geo- 
fe reli ge att tone The faire climatic and 
graphic conditions. The troduction of pol- 
lutants into the marine environment can occur as 
discharges from municipal waste water treatment 
plants, industrial plants, electrical — g sta- 
tions, and water-borne vessels. Additionally, pol- 
lutants can enter the marine environment as sur- 
face runoff, aerial fallout, flaking and dissolution of 
amy tr vessel paints, and direct ocean dumping 
and other vessels. Substances intro- 
doned sewage sludge, waste water treated 
only to remove floatable and suspended solids, 
, chlorine, — and nitrates, heated 
water, chlorinated hydrocarbons and heavy metals. 
It should be noted that over one-half the Fo age 
tion (nearly 11 million people) of the State of 
California reside in these portions of Los Angeles 
and San Diego Counties that contribute to the 
pollution of the area. This is over 5% of the U.S. 
ulation. (See also W79-06449) (Sinha-OEIS) 
9-06455 


PHYTOPLANKTON, 

California State Polytechnic Univ., Pomona. 

R. Z. Riznyk. 

In: A Summary of Knowledge wi! the Southern 
California Coastal Zone and Offshore Areas, Vol. 
2, p 7-1 - 7-33, September 1974. 8 fig, 2 tab, 106 ref. 


Descriptors: Me ayy srr tt 
tems, *Water pollution sources, viron- 


— 

effects, Toxins, Red tide, Waste dis 
Sowea disposal, Resources development, * ter 
Continental Shelf, Southern California Bight. 


The im of phytoplankton in the ecology 
of Sou California coastal and offshore areas 
involves three major aspects: (1) Their oy eget 
nature is of paramount importance as the base of 
the food chain and any c’ ¢ in their abundance 
or community structure will invariably affect sub- 
sequent portions of the chain. (2) Excessive enrich- 
ment or eutrophication of local areas may result in 
the phytoplankton bloom which can discolor the 
water, produce noxious odors, cause fish kills, 
make shellfish unfit for human consumption and 
interfere with the recreational potential of an area. 
(3) Their uptake of toxic materials which may 
enter the food chain is of utmost importance to the 
seafood industry and the welfare of man. Most 
ecological research has been with regard to the 
effect of sewage outfalls on species com ange 
standing stock and productivity. Generally it has 
been noted that production and standing aathe is 
highest in outfall areas than in control areas. No 
change in species composition has been noticed. 
No relationship has been established between the 
red tide and sewage outfalls. (See also W79-06449) 
(Sinha-OEIS) 

W79-06456 


*Baseline studies, 


ZOOPLANKTON, 

California Univ., Irvine. 

For primary bibliographic entry see Field 5C. 
W79-06457 


BENTHIC ALGAE AND GRASSES, 
California State Univ., Fullerton. 
S. N. Murray. 


lef A p. Semenary of Knowledge sof the Southern 
tal Zone and Offshore Areas, Vol 
2p roars Ai September 1974, 2 fig, 10 tab, 146 


Descriptors: *Benthos, le, *Grasses, *Baseline 
studies, Ecology, Water pollution effects, Environ- 
mental effects, Resources development, *Outer 
Continental Shelf, Southern California Bight. 


A summation and evaluation of published studies 


here appropriate. 
The t rity of the literature discussed has 
fe Geet saauesity 


ive sal Khodaghyn) tot. gaan Tee 
yta yta grasses ° 
matophyta) collectively referred to as macro- 
ie. Relatively little information exists on 
micro-algal components of the marine benthos, 
eg Cyanophyta (bl ue-green alg algee), benthic Bacil- 
iophyta (diatoms) and h 
paint wt hey for the sat veaifo 
as well as worldwide. The contents of this report 
have been organized under the topics of tencnemmy. 
ecology and economic resources. (See also W 
06449) (Sinha-OEIS) 
W79-06458 


RECOMMENDATIONS FOR BASELINE RE- 
SEARCH IN CENTRAL AND NORTHERN 
CALIFORNIA RELATIVE TO OFFSHORE RE- 
SOURCE DEVELOPMENT, 

For primary bibliographic entry see Field 5C. 
W79-06464 


SEA-FLOOR INSTABILITY OF CONTINEN- 
TAL SHELF OFFSHORE CENTRAL AND 
NORTHERN CALIFORNIA, 

BBN-Geomarine Services Co., Oxnard, CA. 

For primary bibliographic entry see Field 2J. 
W79-06465 


RECOMMENDATIONS FOR BASELINE RE- 
SEARCH IN WASHINGTON AND OREGON 
RELATIVE TO OFFSHORE RESOURCE DE- 


VELOPMENT. 
For primary bibliographic entry see Field 5C. 
W79-06468 


POLLUTING INCIDENTS IN AND AROUND 
U.S. WATERS, CALENDAR YEAR 1977, 

Coast Guard, Washington, DC. 

For primary bibliographic entry see Field 5C. 
W79-06476 


5C, Effects Of Pollution 


NITRATE ANALYZER MONITORS AILING 


Garden City Park Water District, NY. 
For primary bibliographic entry see Field 5A. 
W79-06007 


QUALITY ASSURANCE PROGRAM FOR 
TRACE HYDROCARBON ANALYSIS, 

National Bureau of Standards, Washington, DC. 
Analytical Chemistry Div. 

For primary bibliographic entry see Field 5A. 
W79-06021 


TRANSPORT MECHANISMS AND HYDRO- 
CARBON ADSORPTION PROPERTIES OF 
SUSPENDED MATTER IN LOWER COOK 


INLET, 
National Oceanic and Atmospheric Administra- 
~ Seattle, WA. Pacific Marine Environmental 


R. A. Feely, J. D. Cline, and G. J. Massoth. 


In: Environmental Assessment of the Alaskan Con- 
tinental Shelf. Annual Reports of Principal Investi- 


fe the ¥ March 1978, Vol 
rida bi Pha mn tty tae hy 
pert 38 ref ro NOAA, Outet Contne 
Program, ei 


Descriptors: *Bottom sediments, *S: load, 
*Oil a an hy Pod erga hs Environ- 

ae Renstine studies, Resources devel. 
Water resources, Alaska, *Outer Conti- 
nental "Shelf, *Cook Inlet, Crude oil, Fatunriga 
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ly derived organic mai lominates 
winter when productivity is low. Lapbeatory €F 
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matter; temperature; and degree of mixing. (Sinha- 
OEIS) 
W79-06022 


IDENTIFICATION OF NATURAL AND AN- 
THROPOGENIC PETROLEUM SOURCES IN 
THE ALASKAN SHELF AREAS UTILIZING 
ae ee WEIGHT HYDROCAR- 
National Oceanic and Atmospheric Administra- 
som Seattle, WA. Pacific Marine Environmental 


For — bibliographic entry see Field 5A. 
W79-06023 


NATURAL DISTRIBUTI AND ENVIRON- 
MENTAL BACKGROUND. "OF TR TRACE HEAVY 
METALS IN ALASKAN SHELF AND ESTUAR- 
INE AREAS, 

Alaska Univ., Fairbanks. Inst. of Marine Science. 
For primary bibliographic entry see Field 5B. 
W79-06024 


HYDROCARBONS: NATURAL ere 
TION AND DYNAMICS ON THE ALASKAN 

OUTER CONTINENTAL SHELF, 

Alaska Univ., Fairbanks. Inst. of Marine Science. 
pe I Shaw, P. Else, R. Gritz, G. Malinky, and G. 


pes. 

In: Environmental Assessment of the Alaskan Con- 

tinental Shelf. Annual Reports of Principal Investi- 

— for the Year Ending March 1978, Vol VIII, 
taminant Baselines, p 495-588, October 1978. 6 

fig, 11 tab, append. 03-5-022-56. 


Descriptors: *Baseline studies, *Water pollution 
sources, *Oil pollution, *Sediments, Environmen- 
tal effects, Resources development, Alaska, Distri- 
bution, *Outer Continental Shelf, *Hydrocarbons, 
*Aromatic hydrocarbons, Petrogenic hydrocar- 
bons, Biogenic hydrocarbons. 


peda completed in the study of the distribution 
and dynamics of hydrocarbons on the Alaskan 
rena continental shelf i is reported. A striking find- 
is the observation that sediments from the 
Beaufort Sea and from Cook Inlet contain suites of 
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aromatic hydrocarbons. The data indicate that the 
sources of these hydrocarbons are multiple and 


complex. i-spnenes + es an 1 
may be a contribu Bg ya amy em 
peneral matin vcnmen sical treat 
statistical treat- 
pene psi multiple Fok creeped of hydrocarbons 
sediment reported Although this treatment is 
important conclusions can be 
feached the relationship of present analytical 
to natural environmental variability. A 
study the interactions of hydrocarbons with 
suspended sediments of Southcentral Alaska is pre- 
sented in detail. Quantitative information about this 
process, which has been the meters of considerable 

Weta is presented. (Sinha~-OEIS) 


CHARACTERIZATION OF ee 
ocr are IN IMENTS FROM 


copied Univ, Los aaa Inst. of Geophysics 
for primary Lbilogrepic entry see Field 5B. 
W79-06026 


ON THE PEROXODISULPHATE OXIDATION 
are NITROGEN IN WATERS TO NI- 


TE, 
ag Univ. (Sweden). Dept. of Analytical Che- 


F. Nydahl. 

Water Research, Vol 12, No 12, p 1123-1130, 1978. 
8 tab, 10 ref. 
Descriptors: ‘Nitrate, “Nitrogen, ‘Oxidation, 
aa Mtg sree techniques, Meswre4 
ology, Nutrients, gradation(Decomposition), 
Koroleff method, a. Water temperatures, 
Nitrites, Dyes, Cadmium, Hydrogen ion concen- 

tration, Reagents, Chemistry, Digestion. 


An ved experimental basis is presented for 
the oxidation-process method of determining total 
nitrogen in natural waters (the standard method- 

logy he by use by the Be aprchd a countries). Fol- 

saotedienltste sat ae ae droxide for dig od 
fate lor diges- 

tion and y Bsr ne! lay ian buffer system for 
new reagent is proposed whose con- 

centrations “of peroxodisulfate and sodium hydrox- 
ide are founded on stoichiometric relations at the 

autodecomposition of the peroxodisulfate; the 
pH of 8.0 for reduction is achieved b 

the calculated amount of Tris (hydroxi- 
methyl) aminomethane hydrochloride. A method 


. = for pi lum peroxodisulfate of 
low nitro fink. Digestion is performed 
t 108 or 120C. Requisite digestion time, a function 


apr ay of the peroxodisulfate, 
was 90 min at 1 or 15 min at 120C. Yields 
obtained by oxidation of various nitrogen com- 
pounds were similar at both temperatures, but 
t on the form of the nitrogen link- 
age. Accuracy of the method is dependent on the 
1 cba en compounds and their con- 
trations; a negative error of 0-8% seems prob- 
ible. (Lynch-Wisconsin) 
W79-06030 


FACTORS AFFECTING PHOSPHATE AB- 
SORPTION EQUILIBRIA IN LAKE SEDI- 


oer Siam Engineering Corp., North Spring- 


W. C. Ku, F. A. DiGiano, and T. H. Feng. 
Water Research, Vol 12, No 12, p 1069-1074, 1978. 
5 fig, 2 tab, 18 ref. 


Desegiptoss “Phosphates, *Absorption, *Equilibri- 
*Sediments, MA), Lake nutrients, Mas- 
cnctinndien Lake W: ), 


Tigh pon ence 
Nutrients, Phosphorus, Model studi 
model, Mathematical models, Water = are 
sources, Irterstitial water, Eutrophication, Meso- 
trophy, Hydrogen ion concentration, Water tem- 
e, Aluminum, Iron, Calcium, Chemistry, 
ion-reduction potential. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


A comparative laboratory study of phosphate ab- 
sorption in noncalcareous sediments from Lakes 
Wyola and Warner, Massachusetts (16 km apart 
and connected by the Mill River) showed both 


aluminum and iron to be important bi metals, 
but gg anges absorption in ly eutro- 
phic Lake Warner was more controlled by iron, 


and in mesotrophic Lake Wyola more by alumi- 
num. The Langmuir absorption model was used to 
describe quantitatively effects of redox, pH, and 

sehen den on sediment equilibria. The model 


phate iw The ‘ifference between the sedi- 
ments was evident from the less-diminished sorp- 
tive i ge ta shown by Lake Wyola sediment 
under anaerobic conditions, and reinforced by 
comparison of absorption before and after oxalate 
extraction. A difference in phosphate binding was 
also seen in differences in pH dependency of ab- 
sorption by the two sediments. Absorption isoth- 
erms at 11 and 20C also indicated a significant 
decrease in the exothermicity of the reactions at 
lower pH, sugges: omg Bye more than one mecha- 
nism is operative in the pH range of 5.5-7.0. Over- 
lying water in Lake Wyola generally had a phos- 
phate concentration of < 20 microg/] throughout 
the year, and interstitial phosphorus was 100 
microg/l. In Lake Warner phosphate reached 9- 
100 microg/l in summer, decreasing to 60-80 


microg/1 in winter; interstitial phosphors ranged 
from microg/l. (Lynch- 
W79-06032 


EVOLUTION OF CONTAMINATED GROUND- 
WATER IN HOLT COUNTY, NEBRASKA, 
Nebraska Univ., Lincoln. Conservation and 
Survey Div. 

For primary bibliographic entry see Field 5B. 
W79-06071 


RADIATIVE PROPERTY MEAS 

FOR SELECTED WATER SUSPENSIONS, 
Purdue Univ., Lafayette, IN. Heat Transfer Lab. 
For primary bibliographic entry see Field 5A. 
W79-06075 


STUDY OF SULFATE PULP MILL EFFLUENT 
TOXICITY (ESTUDIO DE LA TOXICIDAD DE 
LOS EFLUENTES DE UNA FABRICA DE 
PASTA AL SULFATO), 

A. P. Ribot, and A. T. Lopez 

eae ee del F Papel, Vol. 15, No. 57, 
p 742-754, July, 1978. 40 ref. 


Descriptors: *Reviews, *Pulp wastes, *Toxicity, 
*Water pollution effects, Wastes, Kraft , In- 
dustrial wastes, Water pollution sources, Pulp and 
paper industry, Effluents, Fish, Invertebrates, 
Oxygen, Fungicides, Detergents, Bactericides, 
Waste water treatment. 

This literature review covers the effects of kraft 
pulp mill effluents on fish and invertebrates, role of 
oxygen in the toxicity of such effluents, elimination 
of toxic substances, measurement of effluent toxic- 
ity, and other mill agents causing environmental 
problems (fungicides, bactericides, detergents, 
etc.). (Speckhard-IPC 

W79-06128 


GENERAL ASPECTS OF WATER POLLUTION 


ECTOS G 
ACION DEL AGUA POR LA INDUSTRIA DE 
PULPA Y PAPEL), 
I. Acosta-Contreras. 
Instituto Forestal Latino-Americano, Merida, Ven- 
ezuela, Boletin No. 52, p 27-54, 1977. 28 ref, 9 tab. 
English Summary. 


Descriptors: *Pulp and paper industry, *Water pol- 
lution, ae Industrial wastes, Water pollution 
sources, re and paper industry, Effluents, Air 
pollution, Solid wastes, Water quality, Water anal- 
ysis, Waste water treatment, Waste treatment, Leg- 
islation, United States, Canada, Foreign countries, 
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Effects Of Pollution—Group 5C 


, Sweden, France, Economic impact, Water 
a ution control, Water pollution effects. 


A review is presented of the influence of pulp and 
paper production on the environment (water pollu- 
tion, air pollution, pollution by solid wastes, indi- 
rect po and ind trial relatio between water 
quality ustrial processes (wood Laer 
mechanical pulping, neutral sulfite semichemical 
mak haating, snd thensling, peor 
screening, Wi ) Cl 
machine operations, and fins and pore. 
analysis > em ater pollution by pulp and Fo 
industry; methods for reducing water pollu 
| wigpe eos dary, and tertiary treatment within 
treatment outside the mill); legislation 
rane to the reduction of water po! lution in the 
, Canada, Japan, Sweden, and France; and 
by Guatite impact of water pollution control on 
a ca and paper industry. (Speckhard-IPC) 
7 


COMPARISON OF SOME TOXICITY INDICA- 
EFFECT OF PULP 


TORS IN A STUDY OF THE 
PAPER INDUSTRY EFFLUENTS ON 
PONTOGAMMARUS ROBUSTOIDES 


VLIYANIYA 

TSELLYULOZNOBUMAZHNOI PROMYSH- 
LENNOSTI NA BOKOPLAVOV PONTOGAM- 
MARUS ROBUSTOIDES (GRIMM)), 

Akademiya Nauk Litovskoi SSR, Vilnius. Inst. 
Zoologii i oe 

I. B, Gazdzyauskai' 

Ehaparineoes nave” Vodnaya Toksikologiya, Vol. 
6, p 105-110, 1976. 3 ref, 1 tab. English summary. 


Descriptors: *Pulp wastes, *Water pollution ef- 
fects, *Crayfish, *Toxicity, Wastes, Industrial 
wastes, Water pollution sources, Pulp and paper 
industry, Effluents, Aquatic animals, Alcohols, 
Yeast, Bleaching wastes, Water pollution. 


The crayfish Pontogammarus robustoides (Am) 
pends be tay mod to test the toxicity of effluents 
two prea a 4 > mills, including a mixed efflu- 
om sulfite iquor pe fst meg pulp chlorina- 
“a bleach plant, and ual liquor from me 
and yeast production; an overall a from er up 
manufacture; and a paper mill effluent. 
fluents were toxic. The mixed effluent was the 
most toxic. Paper mill effluent was the least toxic. 
The effects of pollutants included growth inhibi- 
tion, reduced feed consumption, reduced res 
tion rate, and cannibalism. The most sensitive indi- 
cator was the hatching rate which decreased 
sharply at relatively low effluent concentrations 
(0.58% mixed effluent and 2.9% paper mill efflu- 
ent). (Stapinski-IPC) 
W79-06132 


COMPLEMENTARITY OF THERMOREGULA- 

TORY RHYTHMS IN MICROPTERUS SOL- 

MOIDES AND M. DOLOMIEUI, 

Pennsylvania State Univ., Wilkes-Barre. Dept. of 

Biology. 

W. W. Reynolds, and M. E. Caster! 

ry gate Vol. 60, No. 1, p $9551, 1978, 1 fig, 
re 


Descriptors: *Environmental effects, *Tempera- 
ture, Bass, Fish behavior, Niches, Photoperiodism, 
Thermoregulation, Preferred temperature. 


Largemouth and smallmouth black basses were 
tested in an electronic thermoregulatory shuttle 
box, which permits a fish to control water tem- 
peratures by its movements between chambers 
monitored by photo cells, to determine tempera- 
“ reference. With a LD 12:12 photoperiod, it 

found that smallmouth bass had a preferred 
companies peak of 30.1C during the latter portion 
of the photophase while largemouth bass were 
reaching a minimum of 27.1C. Smallmouth bass 
reached a minimum of 26.6C during the latter part 
of scotophase while largemouth reached a 
peak of 29.5C during mid-scotophase. The two 
species are sympatric over much of their ranges. It 
was concluded that the thermotemporal comple- 
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mentarity of the rhythms shown in this study sug- 
gest _ mechanism which, in conjunction 
with differing a> intensity | chcabea cui aid 
in segregating their respective niches. ilton- 
ORNL) 


W79-06163 


MATHEMATICAL MODELING OF EUTRO- 
PHICATION PROCESSES IN LAKE ONTARIO, 
Manhattan Coll., NY. Dept. of Environmental En- 
gineering and Science. 

R. V. Thomann. 

In: American-Soviet Symposium on Use of Math- 
ematical models to Optimize Water Quality Man- 
agement. Kharkov and Rostov-on-Don, USSR, 
December 9-16, 1975. Environmental Research 
Laboratory, U.S. Environmental Protection 

ency, Gulf Breeze, Fla., p 208-242 (Discussion 


243-245), tember 1978. 18 fig, 2 tab, 23 ref. 
EPA-600/9-78-024. 
Descriptors: ‘Eutrophication, *Lake Ontario, 


*Model studies, *Great Lakes, *Water quality, 
*Phytoplankton, *Kinetics, Effects, Large lakes, 
Environmental control, Nutrient removal pro- 
frat, Biological eenpones, Conservation of mass, 

odel verification, th rate, Net production, 
Circulation, Chlorophyll, Hypolimnetic recycling, 
Biological recycling, Nutrients, *Simulation analy- 
sis, Estimating, Systems analysis, Equations. 


This research structures a mathematical modling 
framework of the major features of eutrophication 
in large lakes. Lake Ontario, the subject of inten- 
sive field work as part of the International Field 
Year for the Great Lakes, is used as the problem 
ing. The overall objectives of the research in- 
clude: (1) determination of important interactions 
in lake eutrophication; (2) analysis of lake water 
quality and biological response to natural and man- 
made inputs; and (3) formation of a basis for esti- 
mating the direction of change to be expected 
under remedial environmental control actions. The 
problems of impairment of the quality of lake 
systems are magnified for ‘large lakes’ such as the 
Great Lakes. Their size precludes any immediate 
improvement in quality after control actions are 
taken; it is much more difficult to obtain reliable 
data on water quality biological structure and hy- 
drodynamic circulation due to sampling difficulty. 
The general circulation may not be adequately 
known in relation to climatological and hydrologi- 
cal factors. Measures of phytoplankton populations 
are temporarily and spatially dependent and reflect 
complex interactions with nutrients, such as nitro- 
gen and phosphorus, and upper trophic level pre- 
dation. This report reviews works accomplished to 
date on development of a mathematical model of 
fs Aap gensarenes in Lake Ontario that hopefully will 
‘orm a reasonable basis for estimating the effects of 
nutrient removal programs. (See also W79-06166) 
(Bell Graf-Cornell) 
W79-06175 


MODELING THE DISPERSION OF POLLU- 
TION AND THERMAL POLLUTATION IN 
WATER BODIES, 

Akademiya Nauk SSSR, Novosibirsk. Inst. of Hy- 
drodynamics. 

O. F. Vasilyev. 

In: American-Soviet Symposium on Use of Math- 
ematical Models to Optimize Water Quality Man- 
agement. Kharkov and Rostov-on-Don, USSR, 
December 9-16, 1975. Environmental Research 
Laboratory, U.S. Environmental Protection 
Agency, Gulf Breeze, Fla., p 246-260 (Discussion p 
er September 1978. 4 fig, 11 ref. EPA-600/ 
9-78-024. 


Descriptors: *Water bodies, *Model studies, *Dis- 
persion, *Water pollution, *Thermal pollution, Hy- 
draulic flow, Probability density, Pollutant concen- 
tration, Hydrothermal processes, Diffusion, La- 
place’s function, Equations, Systems analysis, Nu- 
merical analysis. 


The problem of water pollution caused by dis- 
charge of agricultural, industrial, and municipal 
effluents containing various pollutants is very real. 
In some cases, pollution can be linked with the 


Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


discharge of heated water. Evaluation of the 
degree of influence of a pollution source on the 
water environment requires an evaluation of the 
resultant hydrodynamic and physical process, as 
well as the chemical-biological processes of self- 
urification. Mathematical models of water quality 
ve been developed to describe these processes. 
They are based on the application of hydrodyna- 
mic equations of turbulent liquid motion and in- 
clude equations that describe the mass balance of 
misce’ ey teen Mh: well as heat = 
oxygen. The major hy lynamic question is the 
definition of diffusion coefficients when compiling 
these equations. A survey has been taken of eight 
reports which studied separate aspects of the 
common problem of water pollution. The reports 
may be conditionally subdivided into three groups; 
this survey report is accordingly divided into the 
following three sections: (1) flow in water bodies; 
(2) hydrothermal processes in water bodies; and (3) 
convective diffusion. Special attention is given to 
numerical modeling of these Siaaren in shallow 
water bodies. (See also W79-06166) (Bell Graf- 
Cornell) 
W79-06176 


DESCRIPTIVE SIMULATION MODEL FOR 
FORECASTING THE CONDITION OF A 
WATER ECOSYSTEM, 

Scientific Research Institute of Bagneres and 
Applied Mathematics, Rostov-na-Donu (USSR). 
For primary bibliographic entry see Field 5A. 
W79-06183 


HF SURFACE-CURRENT MAPPING RADAR 
1977 ALASKAN OPERATIONS--LOWER COOK 


INLET, 

National Oceanic and Atmospheric Administra- 
tion, Boulder, CO. Wave Propagation Lab. 

For primary bibliographic entry see Field 7B. 
W79-06187 


OBSERVATIONS OF SURFACE TIDAL COM- 
PONENTS IN LOWER COOK INLET USING A 
TWO-SITE HF DOPPLER RADAR SYSTEM, 
National Oceanic and Atmospheric Administra- 
tion, Boulder, CO. Wave Propagation Lab. 
A. S. Frisch, and B. L. Weber. 
In: Environmental Assessment of the Alaskan Con- 
tinental Shelf. Annual Reports of Principal Investi- 
ators for the Year Ending March 1978, Vol IX, 
rransport, p 21-39, October 1978. 9 fig, 5 ref. 
NOAA, Outer Continental Shelf Environmental 
Assessment Program. Boulder, Colorado. 


Descriptors: Tidal effects, *Oil spills, Radar, *Ba- 
seline studies, *Ocean currents, Coasts, Estuaries, 
Environmental effects, Resources development, 
Alaska, *Outer Continental Shelf, *Tidal currents, 
Oil transport, Cook Inlet. 


The use of two HF radars for tidal surface current 
studies appears especially useful for looking at the 
spatial variability in complex coastal and estuarine 
areas. With limited data we have been able to see 
spatial effects in the 12 and 24 hour phase and 
-— <a of the tides. Examples are given. (Sinha 
W79-06188 


CURRENT MEASUREMENTS IN POSSIBLE 

DISPERSAL REGIONS OF THE BEAUFORT 

SEA, 

Washington Univ., Seattle. Dept. of Oceanog- 

raphy. 

K. Aagaard. 

In: Environmental Assessment of the Alaskan Con- 

tinental Shelf. Annual Reports of Principal Investi- 

fomine for the Year Ending March 1978, Vol IX, 
ransport. p 40-60, October 1978. 9 fig, append. 

NOAA, Outer Continental Shelf Environmental 

Peery Program, Boulder, Colorado. 03-5-022- 


Descriptors: *Ocean currents, *Oil spills, *Ocean 
circulation, Path of pollutants, Baseline studies, 
Water pollution, Environmental effects, Resources 
development, Alaska, *Outer Continental Shelf, 
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*Beaufort Sea, Current measurements, Oil trans- 
port. 


The picture which emerges from the work done on 
the outer shelf to date is of a regime that is quite 
energetic over a broad band of sub-tidal frequen- 
jong etlod poat Pater ‘ns) 
long ly up to moni is 
unquestionably eastward. The flow to be 
steered by the local borg age 2 Although the 
energetic time aay of flow are those 
s tic meteorological events, no clear relation- 
is tecween heric and oceanic events has 
been shown to date, even in a phenomenological 
fashion. The implication with respect to the sub- 
surface transport of pollutants and other substances 
on the outer shelf is that (1) in the mean they will 
chet, ond) unjestecy iragacah wondd Bs tale 
, an trajectory prognosis wo mean- 
ingless at the present level of understanding. 
(Sinha-OEIS) 
W79-06189 


is 


Lab. 

J. Schumacher, R. Charnell, S. Hayes, H. Mofjeld, 

and R. Muench. 

In: Environmental Assessment of the Alaskan Con- 

tinental Shelf. Annual Reports of Principal Investi- 
tors for the Year Ending March 1978, Vol IX, 
ransport, p 61-213, October 1978. 54 fig, 8 tab, 55 

ref, 2 append. NOAA, Outer Continental Shelf 

Environmental Assessment Program. Boulder, 

Colorado. RP0000R7120847. 


Descriptors: *Ocean currents, *Ocean circulation, 
*Baseline studies, *Hazards, Oil spills, Water pollu- 
tion, Environmental effects, Resources develop- 
ment, Alaska, *Outer Continental Shelf, *Gulf of 
Alaska, *Oil transport, Petroleum development. 


Field investigations, begun in Autumn 1974, have 
and continue to provide data which aids our un- 
derstanding of hydrographic, current and pressure 
regimes in the Gulf of Alaska. Many important 
features have been identified, including: the rela- 
tion between bottom pressure and velocity; cross- 
shelf coherence; circulation west of Ka 
Island; the pronounced effect of the Alaskan - 
rent inflow through Shelikof Strait; the presence o! 
shelf edge waters in the nearshore regions of 
troughs; and, a description of flow in Lower Cook 
Inlet. Further work, primarily intensive data analy- 
sis, will focus on understanding these and similar 
features, and estimating their importance in assess- 
ing hazards related to petroleum development. 
(Sinha - OEIS) 

W79-06190 


ALASKA NUMERICAL MODELING, 
National Oceanic and Atmospheric Administra- 
Hom Seattle, WA. Pacific Marine Environmental 


J. Galt, J. Overland, R. Stewart, C. Pease, and M. 
Hitchman. 
In: Environmental Assessment of the Alaskan Con- 
tinental Shelf. Annual Reports of Principal Investi- 
ators for the Year Ending March 1978, Vol IX, 
ransport, p 214-326, October 1978. 31 fig, 10 tab, 
13 ref. NOAA, Outer Continental Shelf Environ- 
mental Assessment Program, Rou!der. Colorado. 
R7120845. 


Descriptors: *Mathematical models, *Ocean cur- 
rents, *Meteorology, *Circulation, Baseline stud- 
ies, Wind(Meteorology), Environmental effects, 
Alaska, Oil spills, *Outer Continental Shelf, Oil 
transport, Northeast Gulf of Alaska(/(NEGOA). 


Numerical modeling of oceanographic and mete- 
orological regimes provides an aide to the under- 
standing of currents and winds in the Gulf of 
Alaska. Many important components have been 
developed, including: a diagnostic model for the 
eg of surface currents, a regional meteoro- 
ogical model for the prediction of surface winds, 
and methodologies for simulating the tem; and 
spatial variations in the velocity fields. Later this 
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field data will be interpreted and these parts 
integrated to give estimates of pollutant trajector- 
ies for the region with particular emphasis on 
NEGOA. The report presents a careful evaluation 
. on : onl ar condi “ = a 
proach to itions a restruc- 
ing of the model equations. Data sets are identi- 
fied poche Sry ipod ic model to NEGOA. 
The results of a one dimensional calculation with 
the regional meteorological model for NEGOA 
and a system for aenre ting the results to devel- 
op typical coastal wind fields are discussed. Results 
two methods for arriving at a set of pressure 
maps which provide a coverage of the clima- 
tology for the Gulf of Alaska are presented. Tra- 
jectory model development and schemes for incor- 
ing field data and results from other models 
into trajectory calculations through an environ- 
mental disk system are also discussed. Future work 
is outlined with the discussion of the current prog- 
ress on each individual task. (Sinha-OEIS) 
W79-06191 


BRISTOL BAY OCEANOGRAPHIC PROCESS- 
ES (B-BOP), 


, 
= ington Univ., Seattle. Dept. of Oceanog- 
raphy. 
L. K. Coachman, T. H. Kinder, J. D. Schumacher, 
and R. L. Charnell. 
In: Environmental Assessment of the Alaskan Con- 
tinental Shelf. Annual rts of Principal Investi- 
for the Year En March 1978, Vol IX, 

ransport, p 327-575, 1978. numerous fig, 
tab, ref, 2 append. NOAA, Outer Continental Shelf 
Environmental Assessment Program. Boulder, 
Colorado. R7120840. 


Descriptors: *Hydrography, *Ocean currents, 
*Tides, *Hazards, Baseline studies, Oil spills, 
Water pollution effects, Environmental effects, Re- 
sources development, Alaska, *Outer Continental 
Shelf, *Bristol Bay, Oil transport, Petroleum de- 
velopment. 


Field investigations, begun in Autumn 1975, are 
now beginning to bear fruit and our understanding 
of the hydrographic and current regimes in Bristol 
Bay is growing. Many interesting and important 
features have been identified, including fine struc- 
ture, fronts, anomalously diminished tidal currents, 
and an eddy. Further work, primarily requiring 
intensive data analysis, will focus on understanding 
these and similar features, and estimating their 
importance in — hazards of petroleum de- 
velopment. (Sinha-OEIS) 

W79-06192 


STD MEASUREMENTS IN POSSIBLE DIS- 
PERSAL REGIONS OF THE BEAUFORT SEA, 
Washington Univ., Seattle. Dept. of Oceanog- 
raphy. 
K. Aagaard. 
In: Environmental Assessment of the Alaskan Con- 
tinental Shelf. Annual Reports of Principal Investi- 
| nae for the Year Ending March 1978, Vol IX, 
ransport, p 575-590, October 1978. 8 fig. NOAA, 
Outer Continental Shelf Environmental Assess- 
ment Program, Boulder, Colorado. 03-5-022-67. 


Descriptors: *Water pollution, *Path of pollutants, 
*Dispersion, Salinity, Temperature, Density, 
Freezing, Baseline studies, Environmental effects, 
Arctic Ocean, Resources development, Alaska, 
*Outer Continental Shelf, *Pollutant transport, 
Beaufort Sea. 


Results of the study include: (1) the direct influ- 
ence of freezing extends far below the local pycno- 
cline, due to the differential movement of waters 
from a variety of locations seeking their density 
level; (2) there are considerable year-to-year differ- 
ences in hydrography and anomalies can persist 
through several seasons; (3) it seems likely that in 
the mean there is a net flow of saline water onto 
the shelf in the lower part of the water column; 
and (4) the temperature si of the Bering Sea 
water is largely erased within a month or two after 
freeze-up. The major implication of the STD work 
with respect to the transport and dispersal of pol- 
lutants is that at least the outer part of the shelf, 
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e.g., that portion deeper than about 50 m, is an 
active area even after freeze-up. There is ample 
evidence both of large-scale motion along the 
shelf, and of cross-shelf flux and exchange with the 
Arctic Ocean to the north. (Sinha-OEIS 
W79-06193 


LAGRANGIAN SURFACE CURRENT MEA- 

SUREMENTS ON THE OUTER CONTINEN- 

TAL SHELF, 

National Oceanic and Atmospheric Administra- 

tion, Miami, FL. Atlantic Oceanographic and Me- 

teorological Labs. 

D. V. Hansen. 

In: Environmental Assessment of the Alaskan Con- 

tinental Shelf. Annual ris of Principal Investi- 
tors for the Year En March 1978, Vol IX, 
ransport, p 590-603, October 1978. 7 fig. NO.4A, 

Outer Continental Shelf Environmental Assess- 

ment Program, Boulder, Colorado. 


Descriptors: *Currents(Water), *Circulation, *Path 
of pollutants, *Oil spills, Baseline studies, Re- 
sources development, Environmental effects, 
*Outer Continental Shelf, *Surface currents, *Oil 
transport, Trajectories, Gulf of Alaska, Bering Sea, 
Lagrangian current data. 


The objectives of this work unit are to obtain 
Lagrangian current data for assessment of probable 
trajectories of oil spills in the Gulf of Alaska and 
the S.E. Bering Sea using drogued free drifting 
buoys located several times daily by a satellite 
positioning system. During the 1977 field season 
six buoys were deployed S.E. of the Pribilof Is- 
lands in the S.E. Bering Sea. These ee en 
were as successful as those of 1976. The longest 
surviving buoy has recently terminated transmis- 
sion after nearly 7 1/2 months of successful oper- 
ation since May 1977. An average buoy lifetime in 
excess of 135 days was achieved during this year. 
It is believed that most of the buoys failed after 
being caught in the ice at the end of the field year. 
One buoy grounded on St. George Island less than 
two months after deployment, and another ground- 
ed on St. Paul Island about six months de- 
ployment. Overall, more than 820 days of surface 
current data were obtained in the region 54 - 59 
degrees N, 163 - 178 degrees W. A principal early 
conclusion that can be drawn is that surface cur- 
rents in the S.E. Bering Sea are characterized by 
extensive eddying with several day average cur- 
rent speeds on the order of 20 cm/sec or less. 
Sustained current speeds of greater than 30 cm/sec 
are rarely seen, at least during Summer and Fall. 
The net displacement of water from the region is 
even more sluggish. Typical long term displace- 
ments are on the order of 400 km in 100 days. 
(Sinha-OEIS) 

W79-06194 


STUDY OF CLIMATIC EFFECTS ON FAST ICE 
EXTENT AND ITS SEASONAL DECAY ALONG 
THE BEAUFORT-CHUKCHI COASTS, 
Colorado Univ., Boulder. Inst. of Arctic and 
Alpine Research. 

R. G. Barry. 

In: Environmental Assessment of the Alaskan Con- 
tinental Shelf. Annual Reports of Principal Investi- 
gators for the Year Ending March 1978, Vol IX, 
Transport, p 604-708, October 1978. 5 fig, 3 tab, 14 
ref. NOAA, Outer Continental Shelf Environmen- 
tal Assessment Program, Boulder, Colorado. 03-5- 
022-91. 


Descriptors: *Sea ice, *Seasonal, *Baseline studies, 
Oil pollution, Resources development, Environ- 
mental effects, Water pollution, Alaska, Path of 
pollutants, *Outer Continental Shelf, *Fast ice, 
*Climatic effects, Beaufort Sea, Chukchi Sea, Pe- 
troleum development, Oil transport. 


Nearshore ice along Alaska’s Beaufort Sea and 
Chukchi Sea costs undergoes an annual cycle of 
formation, extension, modification, ablation, and 
breakup. Many of the processes which contribute 
to this cycle are poorly understod, although it is 
generally recognized that meteorological and cli- 
matological factors are important influences for ice 
formation, motion, deformation, ablation, and brea- 
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kup. This study is attempting to interpret ice char- 
acteristics and their time variations from. remote 
sensing data supplemented by aircraft and field 
observations. derived information covering 
both the Beaufort and Chukchi coasts is then com- 
pared with concurrent coastal weather conditions 
and regional atmospheric pressure patterns. Off- 
shore petroleum development may involve tempo- 
rary operations on the winter fast-ice surface or in 
the open waters during summer. Alternately, lar; 
ice-resistant structures may be used year-round. 
accurate assessment of the best operational modes 
and of the seasonal distribution of ice hazards 
requires that the normal patterns and variabilities 
of fast-ice characteristics and breakup processes be 
specified. Also, the pathways of pollutants deriving 
from oil spills or blowouts are p Ay ae to some 
degree on the season, and, in summer, on relative 
progression of the breakup. It also seems signifi- 
cant that various faunal populations utilize the 
coastal environment, above and below the ice and 
in open water areas. Seasonal and interannual vari- 
ations in the weather and ice characteristics are 
important factors affecting the distribution and 
movements of these populations. (Sinha-OEIS) 
W79-06195 


A METEOROLOGICAL BASIS FOR LONG- 

RANGE FORECASTING OF SUMMER AND 

EARLY AUTUMN SEA ICE CONDITIONS IN 

THE BEAUFORT SEA, 

Colorado Univ., Boulder. Inst. of Arctic and 

Alpine Research. 

J. C. Rogers. 

In: Environmental Assessment of the Alaskan Con- 

tinental Shelf. Annual Reports of Principal Investi- 

es for the Year Ending March 1978, Vol IX, 
ransport, p 709-719, October 1978. 2 fig, 6 tab, 8 

ref. NOAA, Outer Continental Shelf Environmen- 

tal Assessment Program, Boulder, Colorado. 


Descriptors: *Forecasting, *Sea ice, *Meteorol- 
ogy, Baseline studies, Oil spills, Resources devel- 
opment, Environmental effects, Alaska, *Outer 
Continental Shelf, *Oil transport, Petroleum devel- 
opment, Beaufort Sea, Long-range forecasting. 


The beginning of drilling operations and the move- 
ment of ver and resources between Point 
Barrow and Prudhoe Bay, Alaska, has made an 
assessment of the Beaufort Sea ice regime impera- 
tive. The Beaufort Sea is ice covered approximate- 
ly nine months of the year. Only between late July 
and early October (in favorable ice summers) is it 
possible to safely ship supplies along the coast. In 
more severe ice summers such as those of 1955 and 
1975 shipping can be delayed or halted. The over- 
all results of the study suggest that persistence of 
monthly air temperature anomalies at Barrow in 
conjunction with cautious application of periodici- 
ties in those temperatures can be successfully used 
as predictors of the severity or mildness of sum- 
mertime Beaufort Sea ice conditions. Depending 
upon user needs these ary ee gud based pre- 
diction techniques could feasibly used in other 
pr ss of sea ice forecasting, particularly the time 
of freezeup. (Sinha-OEIS) 

W79-06196 


MECHANICS OF ORIGIN OF PRESSURE 
RIDGES, SHEAR RIDGES AND HUMMOCK 
FIELDS IN LANDFAST ICE, 
Alaska Univ., Fairbanks. Geophysical Inst. 
L. H. Shapiro, H. F. Bates, and W. D. Harrison. 
In: Environmental Assessment of the Alaskan Con- 
tinental Shelf. Annual Reports of Principal Investi- 
ators for the Year Ending March 1978, Vol IX, 
roses! p 720-760, October 1978. 8 fig, 12 ref. 
NOAA, Outer Continental Shelf Environmental 
Assessment Program, Boulder, Colorado. 03-5-022- 
55. 


Descriptors: *Sea ice, *Offshore platforms, *Haz- 
ards, *Resources development, Baseline studies, 
Water pollution, Oil spills, Environmental effects, 
*Outer Continental Shelf, *Landfast ice, Petro- 
leum development. 


All three phases of this project are directly rele- 
vant to the design of offshore structures for OCS 
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development and to the safe conduct of related 
operations. Potential override by the ice sheet is a 
ized hazard in all phases of exploration and 
t in the offshore area of the Beaufort 
Sea coast, and the state of the ice during the break- 
up period makes this a particularly hazardous time. 
Attempts have been made by industry to develop 
sensors which can be used to provide early warn- 
ing of impending ice motion in the vicinity of a 
structure. The study of ice vibrations in te are 
under this project may prove td be a relatively 
simple and ive method for accomplishing 
this. The results of two studies related to the 
association of the long period vibrations with high 
compressive stresses are a In addition, a 
series of measurements of the coefficients of both 
static and kinetic friction between ice and beach 
gravel were made, and these results have been used 
to calculate the stresses involved in driving the ice 
sheet up the beach at Barrow in July 1975. The 
results of these calculations are comparable to the 
forces required to form the ridges along the beach. 
The latter forces were calculated from a modified 
version of the kinematic model of pressure ridging 
and these results are also given. (Sinha-OEIS) 
W79-06197 


MORPHOLOGY OF BEAUFORT, CHUKCHI 

AND BERING SEAS NEAR SHORE ICE CON- 

DITIONS BY MEANS OF SATELLITE AND 

AERIAL REMOTE SENSING, 

Alaska Univ., Fairbanks. Geophysical Inst. 

W. J. Stringer, S. A. Barrett, and L. Schreurs. 

In: Environmental Assessment of the Alaskan Con- 

tinental Shelf. Annual rts of Principal Investi- 
tors for the Year Ending March 1978, Vol X, 
ransport, p 1-220, October 1978. 102 fig, 16 ref, 

append. NOAA, Outer Continental Shelf Environ- 

er Assessment Program, Boulder, Colorado. 

03-5-022-55. 


Descriptors: *Sea ice, *Hazards, *Offshore plat- 
forms, *Oil pollution, Baseline studies, Resources 
development, Environmental effects, Alaska, 
Coasts, Remote sensing, *Outer Continental Shelf, 
*Petroleum development, Shore ice, Chukchi Sea, 
Beaufort Sea, Bering Sea. 


Based on the combined seasonal morphologies, a 
zonal analysis of potential hazards related to off- 
shore petroleum development has been made for 
the Chukchi and Beaufort seas. The hazards ad- 
dressed are: safety of field personnel performing 
offshore geologic reconnaissance, large-scale dis- 
placement or deformation of fast ice sheet, the 
probability of formation of large ice ridge systems 
which could bring large forces to bear on offshore 
structures, and the possible fate of an under-ice oil 
spill. The general conclusion is that near shore sea 
ice behavioral patterns are similar from year to 
year thereby yielding some predictability in terms 
of offshore sea ice hazards to oil and gas develop- 
ment. The implications are that geographical zones 
of different design and construction criteria can be 
established in the offshore areas taking into consid- 
eration the probability of damage to the structure 
by adverse ice conditions and the relative risk 
imposed to the adjacent ecosystems. (Sinha-OEIS) 
W79-06198 


DEVELOPMENT OF HARDWARE AND PRO- 

CEDURES FOR IN-SITU MEASUREMENT OF 

CREEP IN SEA ICE, 

Alaska Univ., Fairbanks. Geophysical Inst. 

L. H. Shapiro, and E. R. Hoskins. 

In: Environmental Assessment of the Alaskan Con- 

tinental Shelf. Annual Reports of Principal Investi- 

nn for the Year Ending March 1978, Vol X, 
ransport, p 221-259, October, 1978. 16 fig, 13 ref. 

NOAA, Outer Continental Shelf Environmental 

it Program, Boulder, Colorado. 03-5-022- 


Descriptors: *Sea ice, *Hazards, *Offshore plat- 
forms, *On-site tests, *Resources development, Ba- 
seline studies, Pollution, Water pollution, Environ- 
mental effects, Alaska, *Outer Continental Shelf, 
Petroleum development. 


Any it or semi-permanent structure locat- 
ad Wit the Aanio.Coen Of Alecks auust.consent 
with the hazard that sea ice presents to its stability. 
The extent of this hazard depends on three basic 
parameters. First, the strength of the structure 
itself, with respect to its ability to withstand forces 
of a given magnitude. Second, the g of the 
interaction agrees the Pangea Fw pal 
counting ice, including state of bonding 
tween the two and, finally, the strength of the 
which determines the maximum force that the 
can sustain in the mode of failure which the struc- 
ture is designed to induce. The first two of these 
parameters are determined largely by the third, the 
strength of the ice, and it is to this problem that the 
project is directed. A field program is currently in 
progress in which it is intended to test about 100 
samples of ice with dimensions of 30 x 30 x 60 cm 
in uniaxial compression. Tests are being conducted 
pela nce gle erg mee cigs Me creep-rup- 
ture behavior, and at constant loading rates to 
determine the strength. The methods used and 
results to date are described. (Sinha-OEIS) 
W79-06199 


OPERATION OF AN ALASKAN FACILITY 
FOR APPLICATIONS OF REMOTE-SENSING 
DATA TO OCS STUDIES, 

Alaska Univ., Fairbanks. Geophysical Inst. 

For primary bibliographic entry see Field 7B. 
W79-06200 


CIRCULATION AND WATER MASSES IN THE 

GULF OF ALASKA, 

Alaska Univ., Fairbanks. Inst. of Marine Science. 

D. T. Royer. 

In: Environmental Assessment of the Alaskan Con- 

tinental Shelf. Annual Reports of Principal Investi- 
tors for the Year Ending March 1978, Vol X, 
mane» 292-323, October 1978. 4 fig, 1 tab, 2 

append. NOAA, Outer Continental Shelf Environ- 

a ap Program, Boulder, Colorado. 


Descriptors: *Circulation, *Water masses, *Base- 
line studies, *Path of pollutants, Resources devel- 
ent, Pollution, Environmental effects, *Outer 
tinental Shelf, *Oil transport, Petroleum devel- 
opment, Gulf of Alaska. 


The most important result of this year’s research is 
the separation of precipitation and wind stress ef- 
fects on the coastal dynamic height, and hence the 
coastal circulation. There is evidence of eddies and 
other perturbations in the circulation that are both 
temporary and ent. The wind stress effects 
the circulation, but the exact mechanism or magni- 
tude is not known. Besides the discovery of the 
precipitation effect, the shelf circulation appears to 
consist of a coastal current and a shelf break cur- 
rent with weak flow between them. There is some 
evidence for baroclinic flow into Prince William 
Sound. There is also evidence that fresh water 
runoff affects the transport in the Alaska Stream 
and that maybe this is a boun between the 
coastal waters and oceanic waters. We have found 
that the Y pm currents, as determined from 
CTD/STD measurements, correspond to results of 
the drifters. (Sinha-OEIS) 

W79-06201 


NEAR-SHORE METEOROLOGY, 
National Oceanic and Atmospheric Administra- 
—_ Seattle, WA. Pacific Marine Environmental 


R. M. Reynolds. 

In: Environmental Assessment of the Alaskan Con- 

tinental Shelf. Annual Reports of Principal Investi- 
ators for the Year Ending March 1978, Vol X, 
ransport, p 324-568, October 1978. 4 fig, 2 tab, 5 

append. NOAA, Outer Continental Shelf Environ- 

1 aaa Program, Boulder, Colorado. 


Descriptors: *Winds, *Currents, *Oil spills, *Path 
of pollutants, Resources development, Baseline 
studies, Environmental effects, Alaska, *Outer 
Continental Shelf, Cook Inlet, Wind effects, Near 
shore meteorology, Petroleum development. 
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Descriptors: *Models, *Tides, *Circulation, Me- 
teorology, Baseline studies, Resources develop- 
llutants, Environmental effects, 


ment, of 
Alaska, *Outer tinental Shelf, Bering Sea, Pe- 
troleum development. 


In the graphical system, the facility for vertical 
lots is extended to all variables. Computed time 
histo ries at selected depths up to six series can now 
be ceeren. 6 Sage Seve. Tosa are 
storage costs, the graphic system consists of a 
fixed and a variable part, thus improving the effi- 
ciency of the storage usage. Computational sub- 
routines in i rd 
for 


the computed water level data by means of Fourier 
transformation for each frequency considered in 
the model are being developed. (Sinha-OEIS) 
W79-06203 


COASTAL METEOROLOGY OF THE ALAS- 

KAN ARCTIC COAST, 

Washington Univ., Seattle. Div. of Marine Re- 

sources. 

E. Leavitt. 

In: Environmental Assessment of the Alaskan Con- 

tinental Shelf. Annual Reports of he ny Investi- 

ee for the Year March 1978, Vol X, 
p 580-606, 1 

12 ref, append. NOAA, Outer Continen 

Environmental Assessment Program, Boulder, 

Colorado. 03-5-022-67. 


Descriptors: *Winds, *Meteorology, *Oil spi 
Baseline studies, Resources development, Water 
pollution, Environmental effects, Alaska, *Outer 
Continental Shelf, *Oil trajectories, Petroleum de- 
velopment. 


Given the strong correlation between winds meas- 
ured at wide separations along the coast, it would 
be possible to provide winds for predicting coastal 
current trajectories with only a few measurement 

ints. This would be more accurate than calculat- 
ing the surface wind from the geostrophic wind; 
especially given the possibility of mesoscale phe- 
nomena such as the sea breeze and the necessity for 
simultaneously measuring boundary layer stratifi- 
cation. However, this must be qualified if winds 
are required further than 20 or 30 km offshore or 
inland from the coast. The relative ease with 
which pressure sensor equipped data buoys can be 
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set out on the ice, or for that matter inland from 
the coast, suggest their use in the latter case. The 
wind measurements along the coast could then 
serv input to the calculation of surface winds 
field. Such a combination of 
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wads of current (or oil spill) trajectories. (Sinha. 


CTERIZATION OF THE NEARSHORE 
ARCTIC BARRIER 


tinental Shelf. Annual rts of Principal Investi- 
for the Year March 1978, Vol X, 
p 607-627, 1978, 7 fig, 16 ref. 
NOAA, Outer Continental Shelf Environmental 
Assessment Program, Boulder, Colo. 03-5-022-56. 


Descriptors: *H lynamics, *Food chains, *Cir- 
culation, * studies, *Water pollution ef- 
fects, Arctic Ocean, Water temperature, Salinity, 
Turbulence, Food chains, Resources development, 
Environmental effects, Obstruction to 
flow, *Outer Continental Shelf, *Nearshore proc- 
esses, Petroleum development. 


Physical circulation and processes occurring in the 
nearshore regions of the Beaufort Sea have a pri- 
mary influence on the biological processes. - 
rents and water bye weary salinity and turbu- 
lence have a direct on organisms at the base 
of the food chain. These in turn affect Cp Baber 
organisms such as fish and birds which are vulner- 
able to oil related impacts along the Alaskan north 
slope coast. The system is primarily driven in the 
open water season by meteorological events, water 
from the rivers appears to stay nearshore and move 
in a generally westward direction. Causeways and 
other solid structures appear to modify the long- 
shore flow. Flushing times durin sarong wile 
and storms could be of the order of a few days and 
surface drifters reached Point Barrow from Purd- 
we Bay b less than a ogg oh rig ay for oil 
gas developments are that, during the open 
water season, spilled oil could be distributed over 
the whole coastline in about one week if it coin- 
cided with the frequent storm conditions. Prelimi- 
nary results suggest that islands, causeways and 
other obstructions to longshore flow need to be 
with consideration for allowing free 
sage of the brackish river waters near the aiatlend 
shores. (Sinha-OEIS) 
W79-06205 


SEDIMENT CHARACTERISTICS, STABILITY, 
AND ORIGIN OF THE BARRIER ISLAND- 
LAGOON COMPLEX, NORTH ARCTIC 
Alaska Univ., Fairbanks. Inst. of Marine Science. 
A. S. Naidu. 
In: Environmental Assessment of the Alaskan Con- 
tinental Shelf. Annual Reports of Principal Investi- 
tors for the Year Ending March 1978, Vol X, 
ransport, p 628-686, October 1978. 6 fig, 9 tab, 21 
ref. NOAA, Outer Continental Shelf Environmen- 
% ee ent Program, Boulder, Colorado, 03-5- 
2-56. 


Descriptors: *Exploitation, *Ecosystems, *Barrier 
islands, *Lagoons, *Environmental effects, Re- 
sources development, Baseline studies, Sediments, 
Oil spills, Alaska, *Outer Continental Shelf, North 
Slope, Beaufort Sea, Petroleum development. 


The sedimentological studies are part of a larger 
interdisciplinary research effort to study the physi- 
cochemical and biological processes operative in 
the barrier island-lagoon ecosystem. It also entails 
establishment of an ecosystem model which can be 

ut to use in predicting possible impacts resulting 
from both petroleum exploration and exploitation 
activities in the barrier island-lagoon complex of 
the Beaufort Sea coast. As a consequence of the 
OCS petroleum and gas development activities, the 
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y 
pseu in the size distributions, ben and 
chemical attributes of bottom sediments, as well as 
on the nearshore bath: have been recognized 
in the vicinity of Prudhoe Bay, consequent to the 
i new ARCO causeway. Roe re- 


resources of the area to such changes can be 
erly assessed, or even predicted, Eke quite oonitle 


be to pro- 
existing resources. ( inha-OEIS) 


THE ENVIRONMENTAL GEOLOGY AND 
GEOMORPHOLOGY OF THE 


Alaska Univ., Fairbanks. Dept. of Geology. 

P. J. Cannon, S. E. Rawlinson, M. G. Moore, and 

J. Reuben. 

In; Environmental Assessment of the Alaskan Con- 

tinental Shelf. Annual Reports of Principal Investi- 
tors for the Year Ending March 1978, Vol X, 
ransport, p 687-731, October 1978. 6 fig, 5 tab, 5 

map. NOAA, Outer Continental Shelf Environ- 

mental Assessment Program, Boulder, Colorado. 

03-5-022-56. 


Descriptors: *Geomorphology, *Detritus, *Base- 
line studies, Environmental effects, Barrier Islands, 
Lagoons, Resources development, Alaska, *Outer 
Continental Shelf, Environmental geology, Beau- 
fort Sea, Petroleum development. 


The purpose is to provide quantitative and qualita- 
tive data for assessing the environmental impact of 
development within the Simpson Lagoon area. 
Before environmental impact assessment is possi- 
ble, however, past and present natural processes 
and conditions of the barrier island-lagoon system 
must be determined. Specific modeling require- 
ments from the geomorphology subgroup are the 
volume and mass of detrital material introduced 
into Simpson Lagoon by shoreline erosion and 
from fluvial injection. Natural geological condi- 
tions and processes are best indicated by the indi- 
vidual landforms and/or the landform assemblages 
of the area. Recognition of these landforms and 
knowledge of the geomorphic processes by which 
they formed, enables the prediction of future 
changes, both natural and man-induced. Results of 
this investigation to date are presented in this 
report. (Sinha-OEIS) 

W79-06207 


OCEANOGRAPHIC PROCESSES IN A BEAU- 
FORT SEA BARRIER ISLAND-LAGOON 
SYSTEM: NUMERICAL MODELING AND 
CURRENT MEASUREMENTS, 
Texas A and M Univ., College Station. Dept. of 
Oceanography. 
J. C. H. Mungall, R. W. Hann, Jr., D. J. Horne, R. 
E. Whitaker, and C. E. Abel. 
In: Environmental Assessment of the Alaskan Con- 
tinental Shelf. Annual Reports of Principal Investi- 
ne for the Year Ending March 1978, Vol X, 
ransport, p 732-830, October 1978. 20 fig, 1 tab, 6 
ref, append. NOAA, Outer Continental Shelf Envi- 
ronmental Assessment Program, Boulder, Colora- 
do. 03-7-022-35182. 


Descriptors: *Currents, *Barrier islands, *La- 
‘cons, *Models, *Winds, *Resources development, 
nvironmental effects, Baseline studies, Water pol- 

lution, Drilling, Oil pollution, Alaska, *Outer Con- 

tinental Shelf, Beaufort Sea, Transport model, Pe- 
troleum development. 


Simpson Lagoon, the principal study area and con- 
sidered a typical example rom pi barrier island 
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lagoon system, lies some 10 miles to the west of 
CUE ash Gaactoniey aciiea eae! cihors 
opment exploratory drilling occur o! 
the wake of the initial success of the Prudhoe 
y Oilfield. One of the most likely points of 
impact will be the barrier islands, since they consti- 
convenient locations for offshore drilling. The 
ing part of the investigation concentrated 
around the development of a two-dimensional ver- 


tically-integrated transport model and a three-di- 
mensional muli- el model--both having the same 


D5, 


i 


., Barrow, AK. 
For primary bibliographic entry see Field 7B. 
W79-06209 


OIL SPILL VULNERABILITY OF THE BEAU- 
FORT SEA COAST, 
South Carolina Univ., Columbia. Dept. of Geolo- 


gy. 

D. Nummedal, I. A. Fischer, and J. S. Knoth. 

In: Environmental Assessment of the Alaskan Con- 

tinental Shelf. Annual Reports of Principal Investi- 

fa for the Year Ending March 1978, Vol X, 
ransport, p 853-859, October 1978. 2 fig, 2 tab, 7 

ref. NOAA, Outer Continental Shelf Environmen- 

tal Assessment Program, Boulder, Colorado. 


Descriptors: *Geomorphology, *Barrier islands, 
*Oil spills, *Sediment transport, *Path of pollut- 
ants, ine studies, Environmental effects, Re- 
sources development, Water poilution, Alaska, 
= Continental Shelf, *Oil transport, Beaufort 


Project objectives were to characterize the mor- 
phology of the barrier islands and the mainland 
shoreline and to assess the retention potential for 
spilled hydrocarbons within the coastal environ- 
ment. Measurements of littoral process variables 
along the mainland and island shores of the Beau- 
fort Coast of Alaska are much too sparse to permit 
an evaluation of the spatial and temporal variations 
of beach sediment transport. Data presented in this 
report, however, are suggestive of a typical annual 
net transport rate of about 100,000 cubic meters to 
the west along the seaward beaches of the Beaufort 
barriers. The rate of longshore movement of 
coarse-grained beach material (sand and gravel) is 
found to range from essentially zero up to 4100 
cubic meters per day. (Sinha-OEIS) 

W79-06210 


NORTON SOUND/CHUKCHI SEA OCEANO- 
GRAPHIC PROCESSES (N-COP), 

National Oceanic and Atmospheric Administra- 
ber Seattle, WA. Pacific Marine Environmental 


J. D. Schumacher, R. D. Muench, T. H. Kinder, 

L. K. Coachman, and R. L. Charnell. 

In: Environmental Assessment of the Alaskan Con- 

tinental Shelf. Annual Reports of Principal Investi- 
ators for the Year Ending March 1978, Vol X, 
ransport, p 860-928, October 1978. 25 fig, 1 tab, 2 

append. NOAA, Outer Continental Shelf Environ- 

Ry S mastea Program, Boulder, Colorado. 

120840. 


Descriptors; *Hydrography, *Tides, *Currents, 
*Water pollution, Baseline studies, Resources de- 
velopment, Environmental effects, Oil pollution, 
Alaska, *Outer Continental Shelf, *Oil transport, 
Petroleum development. 












Group 5C—Effects Of Pollution 


The general objective was to relate oceanic advec- 
tive and diffusive processes to potential pollution 
lems due to petroleum development. Net 
w thro Bering Strait was northward 
thro’ ut the winter of 1976-77 based upon rec- 
ords moored current meters in Bering Strait 
and southeast of St. Lawrence Island. There was 
an overall factor of 2 decrease in kinetic energy 
density of northern Bering Sea currents at the time 
of ice formation, as recorded by the overwinter 
current meters. Tidal currents were extremely 
complex in the northern Bering Sea and Norton 
Sound regions. A mixed tide southeast of St. Law- 
rence Island gave way to a primarily diurnal tide 
in Norton Sound off Nome. In Bering Strait, there 
was no diurnal tidal signal and the semidiurnal 
signal was extremely small. Two summer hydro- 
graphic surveys of Norton Sound revealed a pro- 
nounced two-layered structure: a cold, saline near- 
bottom layer was overlain by a warmer, lower 
salinity upper layer. The lower layer, a remnant of 
the pr ing winter’s convective regime (surface 
cooling and ice formation) persisted throughout 
the summer. The overall distribution of tempera- 
ture and salinity suggested a sluggish horizontal 
circulation in the eastern sound with a weak cy- 
clonic circulation in the western portion; circula- 
tion was weaker in the lower than in the upper 
layer, and was negligible in the lower layer in the 
eastern sound. (Sinha-OEIS) 
W79-06211 


THE INTERACTION OF OIL WITH SEA ICE 


IN THE ARCTIC OCEAN, 

Washington Univ., Seattle. Dept. of Oceanog- 
raphy. 

S. Martin. 


In: Environmental Assessment of the Alaskan Con- 
tinental Shelf. Annual Reports of Principal Investi- 

tors for the Year Ending March 1978, Vol XI, 
Fiazards, p 8-10, October 1978. NOAA, Outer 
Continental Shelf Environmental Assessment Pro- 
gram, Boulder, Colorado. 03-5-022-67. 


Descriptors: *Sea ice, *Hazards, *Oil spills, *Base- 
line studies, Laboratory tests, Resources develop- 
ment, Environmental effects, Alaska, *Outer Con- 
tinental Shelf, Grease ice, Pancake ice, Oil trans- 
port. 


The major laboratory effort is to develop a model 
for oil entrainment in grease and pancake ice; 
forms of ice which are important in the lee shore 
regions of Norton and Kotzebue Sound. Also, the 
laboratory pancake work is a rough model of how 
oil might spread in a field of larger floes. The work 
suggests that oil will collect in the grease ice at the 
point of transition from a liquid to a solid. In lease 
areas such as Norton and Kotzebue Sound, satellite 
hotographs show that the grease ice forms in lon 

tanta Langmuir-like plumes parallel to the wind. 
These plumes absorb the energy of the bi-direc- 
tional wind-wave field. It is suspected from the 
experiments that oil spilled in these areas will be 
driven into the Langmuir plumes by the circula- 
tion, and collect in bands parallel to the grease ice. 
(Sinha-OEIS) 

W79-06212 


DYNAMICS OF NEAR-SHORE ICE, 

Army Terrestrial Sciences Center, Hanover, NH. 

A. Kovacs, and W. Weeks. 

In: Environmental Assessment of the Alaskan Con- 

tinental Shelf. Annual Reports of Principal Investi- 
tors for the Year Ending March 1978, Vol XI, 

ds, p 11-22, October 1978. NOAA, Outer 
Continental Shelf Environmental Assessment Pro- 
gtam, Boulder, Colorado. 01-5-022-1651. 


Descriptors: *Sea ice, *Dynamics, *Hazards, *En- 
gineering, Offshore platforms, Baseline studies, Re- 
sources development, Environmental effects, 
Water pollution, *Outer Continental Shelf, Fast 
ice, Nearshore ice, Petroleum development. 


A knowledge of motion, deformation and physical 
characteristics of both the near-shore pack ice and 
the fast ice is essential to adequately designing and 
estimating the hazards associated with a variety of 
engineering options that may be considered for 
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DYNAMICS OF NEAR SHORE ICE, 
Washington Univ., Seattle. Polar Science Center. 
R. S, Pritchard. 
In: Environmental Assessment of the Alaskan Con- 
tinental Shelf. wee eae a of Principal Investi- 
tors for the Year ig March 1978, Vol XI, 
39-49, October 1978. 1 fig, 1 tab. 
NOAA, Outer Continental Shelf Environmental 
pag Program. Boulder, Colorado. 03-50- 


Descriptors: *Sea ice, *Ice cover, *Path of pollut- 
ants, Oil spills, Resources dev t, Baseline 
studies, Environmental effects, Water pollution, 
Alaska, *Outer Continental Shelf, *Ice motion, 
*Oil transport, Chukchi Sea, Beaufort Sea, Petro- 
leum development, Near shore ice. 


Chukchi Sea ice motions are presented from 
March to September 1977, and the deployment of 
additional buoys in March 1978 is discussed. Ob- 
servations of ice motions are relevant to problems 
of petroleum development for two broad reasons: 
(1) the ice cover will serve as a carrier of any 
petroleum products spilled in either the Beaufort 
or Chukchi Sea so that ice trajectories serve as the 
first estimate of the paths to be taken by the oil; 
and (2) the ice motion is an observable quantity 
that may be compared with simulated values to test 
the performance of an ice dynamics model which 
in turn may be used to determine a range of ice 
motions in a variety of environmental conditions. 
The ice motion data in the Chukchi Sea (both area 
wide and over the continental shelf) is particularly 
important because of its proximity to the Bering 
Sea which is a rich ecosystem that must be protect- 
ed from pollution because of its high biological 
productivity. (Sinha - OEIS) 

W79-06214 


DELINEATION AND ENGINEERING CHAR- 
ACTERISTICS OF PERMAFROST BENEATH 
THE BEAUFORT SEA, 

Army Terrestrial Sciences Center, Hanover, NH. 
For primary bibliographic entry see Field 2C. 
W79-06215 


OFFSHORE PERMAFROST STUDIES, BEAU- 
FORT SEA, 

Geological Survey, Menlo Park, CA. 

For primary bibliographic entry see Field 2C. 
W79-06216 


MARINE ENVIRONMENTAL PROBLEMS IN 
THE ICE COVERED BEAUFORT SEA SHELF 
AND COASTAL REGIONS, 

Geological Survey, Menlo Park, CA. Pacific- 
Arctic Branch of Marine Geology. 

P. Barnes, and E. Reimnitz. 

In: Environmental Assessment of the Alaskan Con- 
tinental Shelf. Annual Reports of Principal Investi- 
gators for the Year Ending March 1978, Vol XI, 


46 


Hazards, p 148-299, October 1978. NOAA, Outer 
Continental Shelf Environmental Assessment Pro- 
gram. Boulder, Colorado. RK6-6074. 


: “Sea ice, *Hazards, *Permafrost, 
datoloneesnt, Bavterienanal etiocts, Cll polistion 
Pollution, Alaska, *Outer Continental Shelf, Beau- 
fort Sea, Petroleum development. j 
The marine geology and modern sedimentary envi- 
codons tll costa: Aiden te etmtiad sult dieghale 
processes and in 

ice and its unique influence on 


tal effects, 
Alaska, *Outer Continental Shelf, Bering St. 
George Basin, Petroleum development. 


The U.S. Geological Survey and BLM initiated a 
cooperative to evaluate potential geologi 
hazards on outer continental shelf area of 
southern Bering Sea. The principle objectives of 
this study are to describe the distribution and 

of surface sediment, and the processes effe 
these distributions. The region covered in this 
study centers on the St. George Basin and covers 
an area bounded the tian Islands and 
Alaska Peninsula on the southeast, the shelf break 
at a depth of about 170 m on the southwest, the 
Pribilof Islands on the north and the 100 m isobath 
on the northeast. The present-day continental shelf 
of the ee ee ee Saree en of 
broad. Bottom gradients typically are much less 
than 0.25 113 00ST ad the large rivers 
that feed sediment into the Bering Sea, the Yukon, 
Kuskokwim, Kvichak, and to a lesser extent the 
Nushagak Rivers, are all over 500 km away from 
the St. George Basin area. Sediment is transported 
from these rivers into Bristol Bay but has almost 
no opportunity to be advected to the St. George 
Basin area because of the extremely low topo- 
graphic gradient and insufficient watermass move- 
ment. Consequently it is believed that sediments 
are not presently being ited on the outer 
continental shelf of the southern Bering Sea. This 
implies that all of the surface sediments are relict 
and that the sediments are Late Quaternary. 
(Sinha-OEIS) 
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YUKON DELTA COASTAL PROCESSES 
STUDY, 


’ 
Houston Univ., TX. Dept. of Geology. 
W.R. " 
In: Environmental Assessment of the Alaskan Con- 
Shelf. Annual Reports of Pri Investi- 
for the Year Ending March 1978, Vol XI, 
Pp 384-446, October 1978. 19 fig, 2 tab, 44 
tef. NOAA, Outer Continental Shelf Environmen- 
tal Assessment Program, Boulder, Colorado. 
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offshore. Several major depositional envi- 
ronments of the Yukon delta to be restrict- 
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ility. In addition, the evaluation of pos- 
oil spills must take into account not only the 
t northward drift of water and suspended 
its, and the local and seasonal variability of 
but also the role of sub-ice chan- 
lecting bedload transport. The selection of 
sites gestens x oe eee 
stability, including the possibility of erosion 
associated with major storm surges. The effects of 
shorefast ice over half of the year must also be 
considered as well as the yee gars J of the 
shoreline in determining oil spill vulnerability. 
(Sinha-OEIS) 
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EARTHQUAKE ACTIVITY AND GROUND 
bye IN AND ALONG THE EASTERN 


Geological Survey, Menlo Park, CA. Office of 
uake Studies. 


C. Stephens, K. A. Fogleman, and J. C. Lahr. 

In; Environmental Assessment of the Alaskan Con- 

tinental Shelf. Annual Reports of Principal Investi- 

| dg the Year Ending March 1978, Vol XI, 
447-474, October 1978. 9 fig, 20 ref, 

append. NOAA, Outer Continental Shelf Environ- 

mental Assessment Program, Boulder, Colorado. 


Descriptors: *Hazards, * wakes, *Baseline 
studies, Resources development, vironmental ef- 
fects, Alaska, Oil spills, *Outer Continental Shelf, 
Gulf of Alaska, Petroleum development, Ground 


The objective of this research is to evaluate the 
hazards associated with earthquake activity in the 
i Gulf of Alaska and adjacent onshore areas. 









hazards may pose a threat to the safety of 
petroleum Bt obhoe npr The current seismicity 
does not ily reflect the locations of large 
historical earthquakes. Large temporal variations 
in the rate of seismic activity have also been ob- 
served. Continued seismic monitoring will no 
doubt reveal other areas of activity and delineate 
other active geologic structures. Three earth- 
quakes which occurred at the turn of the last 
century resulted in uplift of up to 14 meters be- 
een Cape Yakutaga and Yakutat Bay. Another 
nshore earthquake such as one of these or a great 
rthquake associated with low-angle oblique un- 
erthrusting of the sea floor beneath the continen- 
shelf would be accompanied by strong crs 
ting throughout much of the eastern Gulf of 
possibly from Cross Sound to Kayak 

island, and could trigger tsunamis, seiches, and 
wbmarine slumping, any of which could be haz- 
EIS) to offshore and coastal structures. (Sinha- 
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WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


W79-06220 


SEISMIC AND VOLCANIC RISK STUDIES -- 
WESTERN GULF OF 


Colorado. 


Descriptors: *Earthquakes, *Volcanoes, *Hazards, 
Alaska, Baseline studies, Resources development, 
Environmental effects, Oil pollution, *Outer Conti- 
nental Shelf, *Gulf of Petroleum develop- 
ment. 


This research was designed to determine the seis- 
micity of the lower Cook Inlet, Kodiak Island, and 
the Alaska Peninsula and to evaluate the seismic 
risk to onshore and offshore development. Annual 
service, routine maintenance, and operation of the 
regional seismic network of 25 seismic stations 
constituted the largest portion of the field and 
laboratory activities. A fairly comprehensive as- 
sessment of the hazard associaied with Augustine 
Volcano is provided, based upon both historical 
data and detailed studies in connection with the 
1976 ye ea A similar, preliminary assessment is 
provided for the volcanic risk associated with Re- 
doubt Volcano. (Sinha-OEIS) 

W79-06221 


SUBSEA PERMAFROST: PROBING, THER- 
MAL REGIME AND DATA ANALYSIS, 

Alaska Univ., Fairbanks. Geophysical Inst. 

For primary bibliographic entry see Field 2C. 
W79-06222 


BEAUFORT SEACOAST PERMAFROST STUD- 


Alaska Univ., Fairbanks. Geophysical Inst. 
For primary bibliographic entry see Field 2C. 
W79-06223 


BENTHOS - SEDIMENTARY SUBSTRATE IN- 
TERACTIONS, 
Alaska Univ., Fairbanks. Inst. of Marine Science. 
C. M. Hoskin. 
In: Environmental Assessment of the Alaskan Con- 
tinental Shelf. Annual Reports of Principal Investi- 
tors for the Year Ending March 1978, Vol. XII, 
ds, p 1-43, October 1978. 32 fig, 5 tab, 8 ref. 
NOAA, ter Continental Shelf Environmental 
ria ment Program, Boulder, Colorado. 03-5-022- 


Descriptors: *Benthos, *Bottom sediments, Distri- 
bution, Water pollution, Baseline studies, Environ- 
mental effects, Resources development, Alaska, 
Particle size, *Outer Continental Shelf, Bering Sea, 
Petroleum development. 


The main objective of the Bering Sea work was to 
determine relationships between the grain size 
mode of bottom sediment and distribution and 
abundance of the macrobenthos. Largest total 
number of individuals on a unit area basis occurred 
for stations having grain size modes of fine sand 
with smaller numbers of individuals at stations 
having coarser or finer sediment. Lowest total wet 
weight per square meter was found in these fine 
sand sediments, with larger weights of macro- 
benthos tending to occur at stations with coarser 
or finer sediment. It appears that the larger number 
of small individuals at fine sand stations is the 
result of current action. Particle size is only one of 
many parameters that control the distribution and 
abundance of benthic organisms. Careful consider- 
ation should be given to obtaining data for total 
organic carbon and the main components - protein, 
carbohydrate and lipid, to aid in characterizing the 
uality of organic carbon as food for the benthos. 
Sinha-OEIS) 
W79-06224 


Effects Of Pollution—Group 5C 


SHALLOW FAULTING, BOTTOM INSTABIL- 

ITY, AND MOVEMENT OF SEDIMENTS IN 

LOWER COOK INLET AND WESTERN GULF 

OF ALASKA, 

Geological Survey, Menlo Park, CA. 

M. A. Hampton, and A. H. Bouma. 

In: Environmental Assessment of the Alaskan Con- 

tinental Shelf. Annual Reports of Principal Investi- 
tors for the Year Ending March 1978, Vol XII, 

fee. p 44-187, October 1978. 11 fig, 11 tab, 9 

ref, 8 append. NOAA, Outer Continental Shelf 

a Assessment Program, Boulder, 

jorado. 


Descriptors: *Sediment transport, *Path of pollut- 
ants, *Tectonics, *Faults(Geologic), *Hazards, Ba- 
seline studies, Resources development, Environ- 
ment effects, Water pollution, Alaska, *Outer Con- 
tinental Shelf, Gulf of Alaska, Petroleum develop- 
ment. 

Environmental geologic investigations in Lower 
Cook Inlet and the western Gulf of Alaska were 
continued in 1977 with seismic profiling, side scan 
sonar, bottom sampling and underwater TV and 
camera the prime activities. Based on the 1976 
reconnaissance study certain geologic phenomena 
were concentrated on that ay pose a problem to 
development and need detailed studies before con- 
clusions can be drawn. On the Kodiak shelf, the 
principal geo-environmental concerns are related 
to sediment distribution and movement, and to the 
structural-tectonic setting. Objectives, based on 
this premise, have been to determine sediment dis- 
persal patterns across the shelf, to enable predic- 
tion of pollutant transport routes and storage sites, 
and to study the movement history of seafloor 
faults to determine which ones have recently been 
active and which have not. (Sinha-OEIS) 
W79-06225 


FAULTING, SEDIMENT INSTABILITY, ERO- 

SION, AND DEPOSITION HAZARDS OF THE 

NORTON BASIN SEA FLOOR, 

Geological Survey, Menlo Park, CA. 

H. Nelson, and D. E. Thor. 

In: Environmental Assessment of the Alaskan Con- 

tinental Shelf. Annual Reports of Principal Investi- 
tors for the Year Ending March 1978, Vol XII, 

Ffazards, p 187-307, October 1978. NOAA, Outer 

Continental Shelf Environmental Assessment Pro- 

gram, Boulder, Colorado. 


Descriptors: *Hazards, *Faults(Geologic), *Sedi- 
ment transport, *Gases, *Deposition, Storm surge, 
Curren ater), Erosion, Path of pollutants, 
Water pollution, Resources development, Environ- 
mental effects, Ice, Alaska, *Outer Continental 
Shelf, *Bering Strait, Thermogenic gas, Biogenic 
gas, Petroleum development, Ice gouge. 

Environmental evaluation of ote phenomena 
in northern Bering Sea indicates faulting, ice goug- 
ing, bottom currents, storm surges, and gas- 
charged sediment pose potential problems to de- 
velopment of offshore resources. Potentially unsta- 
ble near-surface sediment results from apparent 
thermogenic gas charging in a local area 40 km 
south of Nome and from a wide region of biogenic 
gas charging in north central Norton Sound. Geo- 
physical, geotechnical, and geochemical evidence 
indicate that hydrocarbon gases of subsurface, 
thermogenic origin apparently migrate into the- 
near-surface sediment along fault zones 30-40 km 
south of Nome. Gas migration from the subsurface 
accumulation to the surface sediment is indicated 
by smaller zones of reflector terminations observed 
in high-resolution profiles and more rapid penetra- 
tion of the vibracorer in sediment at sites of surface 
acoustic anomalies. Any artificial structures pene- 
trating the apparent large gas accumulation at 100 
m or associated faults with gas-charged sediment 
may provide direct avenues for uncontrolled gas 
migration to the sea floor. Such structures also 
may encounter reduced bearing capacity in this 
gas-charged substrate. Present knowledge suggests 
that the offshore region surrounding the Yukon 
Delta and eastern Bering Strait areas have the 
combination of the most severe geologic hazards. 
Faulting and current scour are most intense near 
Bering Strait. Ice gouge, bottom-current scour and 
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Group 5C—Effects Of Pollution 


storm surge activity are all intense over a wide 

area around the shallow prodelta area. Apparent 
as cratering occurs throughout north central 
orton Sound. (Sinha-OEIS) 
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SEDIMENT TRANSPORT _IN 

SOUND - NORTHERN BERING SEA, 

Geological Survey, Menlo Park, CA. 

D. A. Cacchione, and D. E. Drake. 

In: Environmental Assessment of the Alaskan Con- 

tinental Shelf. Annual Reports of Principal Investi- 
ators for the Year Ending March 1978, Vol XII, 
azards, p 308-450, October 1978. 27 fig, 3 tab, 3 

append. NOAA, Outer Continental Shelf Environ- 

mental Assessment Program, Boulder, Colorado. 
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Descriptors: *Hazards, *Path of pollutants, *Sedi- 
ment transport, *Resources development, Oil 
spills, Baseline studies, Environmental effects, 
Alaska, *Outer Continental Shelf, *Oil transport, 
Bering Sea, Norton Sound, Petroleum develop- 
ment. 


A multi-faceted investigation of sediment dynamics 
in Norton Sound and other sections of the North- 
ern Bering Sea was conducted to define the princi- 
pal pathways and mechanisms of bottom and sus- 
pended materials transport during the past two 
years. This research is extremely pertinent to two 
major impact areas of petroleum development in 
the marine environment: transport of materials in- 
cluding pollutants; and hazardous sea floor condi- 
tions produced by erosion caused by currents and 
waves. Oil that is absorbed by the fine suspended 
organic and inorganic material and that is mixed 
into the bottom sediments will be transported by 
the regional mean currents. The higher frequency 
currents such as tidal flow and surface wave-in- 
duced currents add local complications to the 
transport effects. The ability to predict accurately 
the movements of pollutants in the sea is strongly 
dependent on our knowledge of local transport 
processes. Specific geographic regions, like Norton 
Sound, will have unique aspects to the mechanisms 
which control the paths and amounts of material 
that is moved. It can now be demonstrated that 
storms play a major part in the transport of sedi- 
ment in Norton Sound. Preliminary results show 
that ice transport of sediment may be highly sig. 
nificant in the Norton Sound area. (Sinha-OEIS) 
W79-06227 


COASTAL PROCESSES AND MORPHOLOGY 
OF THE BERING SEA COAST OF ALASKA, 
Geological Survey, Menlo Park, CA. 

For primary bibliographic entry see Field 2J. 
W79-06228 


SHORELINE HISTORY OF CHUKCHI AND 
BEAUFORT SEAS AS AN AID TO PREDICT- 
ING OFFSHORE PERMAFROST CONDI- 
TIONS, 

Geological Survey, Menlo Park, CA. 

For primary bibliographic entry see Field 2J. 
W79-06229 


SEISMOTECTONIC STUDIES OF NORTH- 

EAST AND WESTERN ALASKA, 

Alaska Univ., Fairbanks. Geophysical Inst. 

N. N. Biswas, and L. Gedney. 

In: Environmental Assessment of the Alaskan Con- 

tinental Shelf. Annual Reports of Principal Investi- 

gators for the Year Ending March 1978, Vol XII, 

Hazards, p 575-619, October 1978. 10 fig, 5 tab. 

NOAA, Outer Continental Shelf Environmental 

epee Program, Boulder, Colorado. 03-5-022- 
3: 


Descriptors: *Hazards, *Earthquakes, *Structural 
engineering, Seismic studies, Exploration, Defor- 
mation, Oil pollution, Resources development, Ba- 
seline studies, Environmental effects, Alaska, Pipe- 
lines, *Outer Continental Shelf, Petroleum devel- 
opment, Beaufort Sea, Hydrocarbons, Icequakes. 


The analysis of the seismic data gathered to date 
shows that, on the eastern part of Beaufort Sea 


shelf, the area north of Barter Island is subject to 
earthquakes in the magnitude range of from 5 to 6. 
During the exploration and development phases of 
the Paine hy reserves in this area, one 
of the design criteria for structures should be to 
withstand ground vibrations Tyr. to 
those from a shallow earthquake (less than 20 km) 
of of, leat eaeaiete 6.0. rad pour’ gm like 

ipelines, ‘or trans) o! or gas 
thro the eastern of the Brooks e and 
the and Yukon River basins should take 
into account the possibility of ground dislocations, 
perhaps by a >. pevrmmg amount over a period of 
time, at points o} ea mapped fault crossings. In 
the western part of Alaska, around the Seward 
Peninsula, analysis of the data gathered to date 
indicates a higher level of seismisity than was 
recognized peer to this study. This phenomenon 
appears to be common to both offshore and on- 

ore areas. Further, consideration of the magni- 
tudes of a earthquakes indicates that this area 
is seismically more active than northeast Alaska. 
Some efforts were di to investigate ice- 
quakes. The results show that fracturing of landfast 
ice sheets under meteorological instability can be 
nis) detected by seismic methods. (Sinha- 
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ESTABLISH AND SERVICE A PRODUCT 

MARINE BASELINE DATA BASE FOR THE 

ALASKA MEA PROGRAM, 

National Oceanic and Atmospheric Administra- 

tion, Washington, DC. Environmental Data and 

Information Service. 

J. J. Audet. 

In: Environmental Assessment of the Alaskan Con- 

tinental Shelf. Annual Reports of Principal Investi- 
ators for the Year Ending March 1978, Vol XIII, 
ata Management, p 42-63, October 1978. 4 tab, 4 

append. NOAA, Outer Continental Shelf Environ- 

mental Assessment Program, Boulder, Colorado. 


Descriptors: Data collections, Data processing, In- 
formation exchange, Data storage and retrieval, 
Alaska, Baseline studies, Water pollution effects, 
Oil pollution, Resources development, *Outer 
Continental Shelf, Petroleum development. 


Detailed information pertaining to data sets and 
data reports received and processed by the Data 
Centers is included in the March 1978 data track- 
ing system and file type summary and other sum- 
mary tables attached to this report. The majorit 
of data received during the re year were biologi- 
cal data sets. A summary of data sets, data reports 
and ROSCOPs received during the year is includ- 
ed. (Sinha-OEIS) 

W79-06231 


A GEOGRAPHIC BASED INFORMATION 
MANAGEMENT SYSTEM FOR PERMAFROST 
IN THE BEAUFORT AND CHUKCHI SEAS, 
Colorado Univ., Boulder. Institute of Arctic and 
Alpine Research. 
M. Vigdorchik. 
In: Environmental Assessment of the Alaskan Con- 
tinental Shelf. Annual Reports of Principal Investi- 
ators for the Year Ending March 1978, Vol XIII, 
ata Management, p 77-306, October 1978. Chief- 
ly maps. NOAA, Outer Continental Shelf Environ- 
mental Assessment Program, Boulder, Colorado. 
3-7-022-35127. 


Descriptors: *Permafrost, *Maps, *Basic data col- 
lections, Baseline studies, Geography, Environ- 
mental effects, Water pollution effects, Resources 
development, *Outer Continental Shelf, *Informa- 
tion management, Beaufort Sea, Chukchi Sea. 


This report includes two independent parts corre- 
sponding to the two principal objectives of the 
work. The first principal objective is to develop a 
computerized system to aid prediction of the distri- 
bution and characteristics of offshore permafrost. 
Development of this system involves (1) the F vio 
ering and study of all the source data about direct 
and indirect indicators of permafrost in the given 
area (depth, temperature and salinity of water, 
topography, bottom deposits, ice conditions, etc.) 


and (2) tee complietion, £¢ the destyed.scunen gaan 
y, construction of candidate area 
maps for submarine in the Beaufort and 
Chukchi seas. The second hee poe is to undertake 
a comprehensive review analysis of past and 


current Soviet literature on subsea and 

= eruilen of a The a le materials 
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ports in 1977; this es a short 


annual report giv 
summary of these materials. (Sinha-OEIS) 
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OCSEAP DATA PROCESSING SERVICES, 
Island Univ., Kingston. Pastore Chemical 
H. Petersen, Jr. 
In: Environmental Assessment of the Alaskan Con- 
tinental Shelf. Annual Reports of Principal Investi- 
— for the Year ing March 1978, Vol XIII, 
ata Management, p 307-335, October 1978. 5 fig, 
NOAA, Outer Continental Shelf Environmental 
Mr aad Program, Boulder, Colorado. 03-7-022- 


Descriptors: *Data processing, * control, 
Basic data collections, Baseline oie W Be ber 
lution effects, Alaska, Environmental effects, 
sources development, *Outer Continental Shelf, 
*Data management, Petroleum development. 


Data sets received during the first few months of 
the year were used to establish the range and type 
of validation procedures which .were necessary. 
Such procedures were in place by the second 
quarter, and have bog continually Rissipe based 
on experience gained from processing tional 
- Reroversents, were made 2 = roach 

in the t of the i 
procucts CODEPULL and LOG LOGLIST. A product 
developed during the second and third quarter 
presents a report summarizing the status of each 
data set being processed. A copy of this report, 
FOSREPT, is enclosed and shows the status of all 
data received during the past year. (Sinha-OEIS) 
W79-06233 


ACUTE TOXICITY OF COPPER TO SOME 
FISHES IN HIGH ALKALINITY WATER, 
Illinois State Water Survey, Urbana. 

D. Richey, and D. Roseboom. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-294 923, 
Price codes: AO3 in paper copy, AOl in microfiche, 
Coteler 131, 1978. 24 p, 6 fig, 5 tab, 43 ref, 2 
append. 


Descriptors: *Fish toxins, *Toxicity, “Illinois, 
“Laboratory tests, “Water pollution effects, 
Copper, Fish, Water pollution, Water quality, 
Channel catfish, Sunfishes, Data collections, Ana- 
lytical techniques, Methodology, Bioassay, Alka- 
linity, Water properties, Mortality. 


This study was concerned with documenting the 
acute toxicity effects that varying concentrations 
of copper have on certain fishes native to Illinois 
lakes and streams. The fishes observed were blue- 
gill and channel catfish. Concentrations of copper 
were quantified in terms of its most toxic fraction 
to fish, i.e., soluble copper. The bioassays were of 
14 days duration, and they were performed with 
various fish sizes and water temperatures. The 
results were derived from water high in the salts of 
calcium and magnesium with correspondingly high 
alkalinity. Acute toxicity curves were developed 
for each species permitting assessment for 14-day 
TLS50 (toxicant concentration at which 50% of test 
specimens survive). The 14-day TL50 at 24C was 
2.5 mg/1 soluble copper for 0.5 gram bluegill, and 
3.7 mg/I soluble copper for 1.5 gram ag In 
the case of the channel catfish, oe the 
more sensitive species to copper, the Moxy & 50 
at 22C was 1.2 mg/I soluble copper. For the pro- 
tection of the fishes investigated and in conjunc- 
tion with the water pollution régulation of Tinos, 
the soluble copper levels in Illinois streams having 
water characteristics similar to those of the dilu- 
tion water used should not exceed 0.12 mg/l. 
(Humphreys-ISWS) 
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W79-06235 


ACCLIMATION TO TEMPERATURE AND 
DEATH AT HIGH CHANGING LETHAL TEM- 
PERATURES IN CYPRINION MACROSTO- 


MUS (HECKEL), 

Mosul Univ. (Iraq). Dept. of Biology. 

0. A. M. Al-Habbib, and W. M. S. Al-Habbib. 
Journal of hn Biology, Vol. 4, p 75-77, 1979. 
3 fig, 1 tab, 7 ref. 


a. povenemenes effects, *Tempera- 
ish, Freshwater, Mortality, 
oR peso all ge nea 


Results of these laboratory investigations showed 
that lethal temperature increases with increasing 
acclimination temperature. LT50 increased from 
34.0 to ye <a Sy acclimination temperature in- 
yg 5 to 30C. Survival time at a chang- 
Teyer verlctoatn is dependent upon the first 
temperature to which the fish is exposed as 
well as the sequence of temperature changes. It is 
that thermal resistance which occurred 
in order of lethal temperatures, may 
tesult from additional acclimination attained by the 
fish while in the resistance zone and that this may 
be of ecological importance. (Chilton-ORNL) 
W79-06266 


THE EFFECT OF TEMPERATURE ON THE 


Sima tapae RHUA. PROINSULIN IN COD, 


GADUS Mi 
ae of Newfoundland, St. John’s. 
of Biochemistry. 
N. Liunardo, and C. L. Hew. 
Journal of 1 ag Biology, Vol. 4, p 79-83, 1979, 
4fig, 2 tab, 17 ref. 


Descriptors: *Environmental effects, *Tempera- 
ture, Biochemistry, Cod, Enzymes, Hormone ac- 


The synthesis of proinsulin and its conversion to 
insulin were demonstrated at 15C in vitro. At 5C 
only proinsulin synthesis occurred. The ——— 
of proinsulin to insulin was found to be tem) 
ture-sensitive, reversible, and it was not inhi ited 
by puromycin. It was concluded that the effect of 
ture on the conversion of inactive prohor- 
mone to biologically active hormone nips lay an 
important role in controlling the leve: active 
hormones under various environmental conditions. 
(Chilton-ORNL) 
W79-06298 


EFFECT OF LIQUID WASTE DIS- 
CHARGES FROM STEAM GENERATING 
FACILITIES, 


Battelle Pacific Northwest Lab., Richland, WA. 
H. E. McGuire, Jr. 

Available from the National Technical Information 
Service, Sprin eld, VA 22161 as BNWL-2393, 
Price codes: A04 in paper copy, AO! in microfiche. 
Report “ seehatrcaoes 1977. 45 p, 7 fig, 6 tab, 42 ref, 


} ge tors: S cmagete ged ene *Water pollu- 
fects, Water quality standards, Waste water, 
"Model studies, Suspended solids, Chlorine, Hy- 
ion concentration, Nutrients, Heavy 

Oil, Radioisotopes, Model studies. 


The effects of liquid waste discharges from steam 
electric generating facilities on the environment 
ate summarized. Potential pollutants include chlo- 
tine, solids, impaired pH, nutrients, heavy metals 
(inc, chrome, sabe horous), oil and grease, heat, 
and trace radionuclides. Existing water quality in- 
dices and development of a new model and scaling 
are discussed. The simple model is a 
eave tool intended to be used as an evalua- 
tion method on multiple site alternatives. Effluent 
limitations developed by the Environmental Pro- 
tection Agency make it almost certain that liquid 
waste water discharges from new facilities will 
Cause - or no outhlien to the environment. 
(Small-FIRL) 
W79-06357 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


poe reed OF TREATED VS. UNTREATED 
SPILLS (INTERIM REPO 


RT), 
Rhode Island Univ., Kingston. Coll. of Engineer- 
ing. 
M. P. Wilson. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as Ser cae 
02, Price codes: A18 in pa paper 96. 4 
fiche. Report HCP/W4047-02 8. 410 P, > 141 41 fig, 
29 tab, 329 ref, append. 


Descriptors: *Oil spills, Water pollution effects, 
Oil pollution, *On-site investigations, *Mcdel stud- 
ies, “Laboratory tests, *Toxicity, *Entrainment, 
Feasibility studies, Water pollution control. 


A collection of nine papers is presented as part of a 
feasibility study designed to investigate the nature 
and extent of problems for assessing the advantages 
and disadvantages of treated vs. untreated oil spills 
and meso-scale t experiments and in-situ tests. 
Topics include: _ size distributions and mixing 
energy; An oil spill model; Preliminary results 
of an experiment to measure rain induced oil en- 
trainment; Procedures for qualitative and quantita- 
tive treated and untreated spills; Chemical analysis 
of water samples from meso-scale tanks; Collection 
and an co yn untreated oil al 
vapors; icrobiolo; gradation ten! 
Lethal and sublethal otfects of oil and eS 

on young bay scallops Argopecten 

fishery-oil spill interaction model. (Small FIRL) 
W79-06366 


A SUMMARY OF KNOWLEDGE OF THE 
SOUTHERN CALIFORNIA COASTAL ZONE 
AND OFFSHORE AREAS, VOL, I - PHYSICAL 
at a ie II - BIOLOGICAL EN- 
VIRONMENT; VOL III - SOCIAL AND ECO- 
NOMIC ELEMENTS. 

For primary bibliographic entry see Field 5A. 
W79-06449 


PHYSICAL OCEANOGRAPHY, 
California State Univ., Fullerton. 
N. J. Maloney, and K-M. Chan. 

In: A Summary of Knowledge of the Southern 
California Coastal Zone and re Areas, Vol. 
1, P 3-1 - 3-65, September 1974. 30 fig, 12 tab, 78 


Descriptors: *Baseline studies, *Waves(Water), 
*Tides, *Circulation, Resources develo’ sey En- 
vironmental — Water pollution effects, Path 
of pollutants, Upwelling, *Outer Continental Shelf, 
Southern California Bight, California Current, 
Physical oceanography. 


Information concerning the oceanic circulation, 
waves, tides, and by ysical properties of the water 
in the Southern ifornia Bight is summarized. 
Southern California is located on the eastern 
boundary of the North Pacific Ocean. As a result, 
the surface water seaward of the offshore islands 
moves south with the eastern boundary current, 
the California Current. A southerly current flows 
north below the California Current, and a souther- 
ly sastios countercurrent occurs landward of the 

ifornia Current. Seasonal coastal upwelling, 
mixed semidiurnal tides, and wave motion cause 
Geto circulation patterns in the littoral zone. No 
large tsunamis have been recorded in the Southern 


ifornia area. This portion of the coast is less 


susceptible to large tsunamis than other coastal 
zones because of the wave refraction over the 
basin and ridge bathymetry of the borderland. The 
water in the Southern California Bight —- of 
the California offshore is a mixture of relatively 
low temperature-low salinity water transported 
south in the California Current with higher tem- 
perature-higher salinity water brought north in the 
California Undercurrent. (See also W79-06449) 
(Sinha-OEIS) 

W79-06452 


PHYTOPLANKTON, 
California State Polytechnic Univ., Pomona. 


For et bibliographic entry see Field 5B. 
W79-064 


49 


Effects Of Pollution—Group 5C 


ZOOPLANKTON, 

California Univ., Irvine. 

R. R. Seapy. 

In: A Summary of Knowledge of the Southern 
California Coastal Zone and ore Areas, Vol. 
2, p 8-1 - 8-99, Saptimiber 1974. 3 fig, 16 tab, 54 ref. 
Descriptors: *Baseline studies, *Oil pollution, 
*Water pollution effects, *Zooplankton, urces 


development, Environmental effects, Biomass, 
Bight, Continental Shelf, Southern California 
t. 


The species composition and distribution of the 
zooplankton in waters overlying the borderland 
are known from a series of studies that span a 
broad period of time and overlap only occasionally 
for any given year. Attempts to relate changes in 
abundance of zooplankton populations to the oc- 
currence of oil spills have been unsuccessful be- 
cause of the difficulty of relating any changes to oil 
pollution as the causative factor. The general de- 
cline of numbers and biomass was correlated with 
the general increase in pollution. However, it was 
not possible to relate these changes to specific 
pollutants. In addition to the demonstrated toxic 
effects on zooplankton, indirect effects should also 
be noted. Beneath a thick oil slick, the penetration 
of light may be reduced by 90%. Aside from the 
obvious effects of decreased light intensity on pho- 
tosynthetic rate by phytoplankton populations, 
such a decreased light intensity could also disrupt 
normal patterns of depth distribution for zoo- 


plankters, interfere with diel migration patterns, 
and make visual predators less effective. (See also 
W79-06449) (Sinha-OEIS) 

W79-06457 

BENTHIC ALGAE AND GRASSES, 


California State Univ., Fullerton. 


For primary bibliographic entry see Field 5B. 
W79-06458 


BENTHIC INVERTEBRATES, 

California State Univ., Fullerton. 

D. B. Bright. 

In: Summary of i Mieveteten of the Southern Cali- 
fornia Coastal Zo: shore Areas, Vol 2, 
10 - 10-291, September 1974. 9 fig, 24 tab, 24 
re 


Descriptors: *Baseline studies, *Benthos, *Inverte- 
brates, *Aquatic communities, Water pollution ef- 
fects, Resources development, Heavy metals, 
Chlorinated hydrocarbon pesticides, *Outer Conti- 
nental Shelf, Southern California Bight, Environ- 
mental impact. 


The web of organisms found along the Southern 
California coast is extensive. Numerous benthic 
invertebrate species show a wide distribution while 
some are abundant but occur only in selected geo- 
graphical areas. This report is divided into 3 major 
sections: major benthic invertebrate communities, 
environmental impact on benthic invertebrates, 
and species lists of major — of benthic inverte- 
brates. The Southern California coastal region con- 
tains some of the most rapidly expanding urban 
complexes in the United States. The waters within 
a few kilometers of shore are directly influenced 
by this intense development. If the ocean is to 
continue to satisfy the often conflicting demands of 
the human population, both aspecis of the environ- 
mental quality issue must be considered. The 
degree to which marine ecosystems can be 
stretched thus becomes pivotal. Yet, whether it is 
possible to separate those events which are indig- 
enous to the ‘Natural’ ecosystem from those due 
solely to man’s influences is problematic. (See also 
W79-06449) (Sinha-OEIS) 

W79-06459 


FISHES, 

California State Univ., Fullerton. 

M. H. Horn. 

In: A Summary of Knowledge of the Southern 
California Coastal Zone and fishore Areas, Vol 
ap i 11-1 - 11-124, September 1974. 4 fig, 11 tab, 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


Descriptors: *Fish, *Baseline studies, *Oil pollu- 
tion, *Environmental effects, Diseases, Heavy 
metals, Chlorinated hydrocarbon pesticides, Water 
pollution effects, Resources development, *Outer 
Continental Shelf, Southern California Bight, Pe- 
troleum hydrocarbons, Natural seeps. 


The marine environment off southern California 
with its diverse chemical, physical, and geological 
characteristics provides a wide variety of habitats 
for fishes. Although numerous natural oil and 
seeps occur in the region and although oil drilling 
wastes are among the major wastes dumped in the 
study area, very little information is available on 
the effects of these materials on fishes of fisheries 
in southern California marine waters. In a survey 
of the effects of the Santa Barbara Channel oil 
pil it was reported that fish were still present 
r the aa and that rs! in the area by the 
California artment of Fish and Game indicated 
no adverse effects. An analysis also did not reveal 
any abnormal conditions of fish and macroplank- 
ton populations. The reduction in the fish catch 
following the spill was said to be due to reduced 
fishing effort in the oily waters and to harbor 
closure at Ventura (because of flood damage) and 
at Santa Barbara (because of the oil spill). More 
research is needed on the effects of petroleum 
hydrocarbons on fishes especially in an area such 
as southern California where the biota is subject to 
both natural and man-caused contamination. (See 
also W79-06449) (Sinha-OEIS) 
W79-06460 


MARINE MAMMALS, 

Southern California Ocean Studies Consortium, 

Long Beach. 

M. D. Dailey. 

In: A Summary of Knowledge of the Southern 

oo Coastal Zone and fishore Areas, Vol 
2p 12-1 - 12-37, September 1974. 8 fig, 2 tab, 48 


Descriptors: *Baseline studies, *Mammals, *Water 
pollution effects, Environmental effects, Resources 
development, *Outer Continental Shelf, Cetaceans, 
Pinnipeds, Carnivores, Southern California Bight, 
Environmental impact. 


The reported marine mammal fauna of Southern 
California and the Channel Islands consist of ceta- 
ceans, pinnipeds and one carnivore. All three of 
these groups occur or have occurred in the study 
area, some as residents and others as transient 
recorded only by incidental sitings. Annotated spe- 
cies lists are presented giving range, study area 
sitings, population, life history and diseases. (See 
also W79-06449) (Sinha-OEIS) 

W79-06461 


MARINE AND SHORE BIRDS, 

California State Univ., Long Beach. 

K. E. Bender, C. T. Collins, and S. L. Warter. 

In: A Summary of Knowledge of the Southern 
California Coastal Zone and Offshore Areas, Vol 
2, p 13-1 - 13-103, September 1974. 6 tab, 27 fig. 


Descriptors: *Baseline studies, *Birds, *Habitats, 
*Oil spills, Water pollution effects, Environmental 
effects, Mortality, Resources development, *Outer 
Continental Shelf, Southern California Bight. 


Habitats and the birds which occupy them in the 
study area of Southern California can be divided 
into aquatic communities and terrestrial communi- 
ties. Environmental alterations in either salt or 
fresh-water habitats usually make considerable, and 
sometimes major, changes in the other as well. 
There are several ways in which elements of the 
bird fauna are highly pep dees to loss or severs 
(and irreversible) damage through human activity 
or development. Probably the most readily appar- 
ent of these danger points associated with in- 
creased human use of the area is the vulnerability 
of open-water and littoral zone birds to destruction 
by floating oil. Populations of some of these spe- 
cies have been much reduced in numbers already 
by various kinds of human interference, and a 
major oil spill in the area might so deplete the 
remaining populations that the species would not 


be able to recover and would be extirpated from 
the study area. Even in more numerous species 
where the danger of outright extinction or extirpa- 
tion is less, the reduction in numbers will affect the 
population and the interrelated biological commu- 
nity for decades to come. It is essential that great 
care and attention be given to the prevention of 
these spills and leaks, rather than to the more 
dramatic and highly pspionet, Ue but eae. unsuc- 
cessful, after-the-fact rescue ean-up oper- 
ations. ‘(See also W79-06449) (sinha OFIS) 
W79-06462 


MARSHES AND BAYS, 

California State Univ., Long Beach. 

J-S. Ho. 

In: A Summary of Knowledge of the Southern 
Penns Coastal Zone and re Areas, Vol 


2 P 14-1 - 14-59, September 1974. 8 fig, 9 tab, 126 


Descriptors: *Baseline studies, *Marshes, *Bays, 
*Ecosystems, *Biota, Crustaceans, Monitoring, 
Water pollution effects, Environmental effects, Re- 
sources development, *Outer Continental Shelf, 
Southern California Bight, Polychaeta, Environ- 
mental impact. 


There are nineteen major coastal embayments in 
Southern California. Only three of them have re- 
peer" relatively unaltered, ie., Anaheim Bay, 
per Newport Bay, and Tijuana Estuary. Since 
— little biological survey of the marshes and 
bays was done in the past, a checklisted informa- 
tion of the flora and fauna of the area cannot be 
prepared. The biota of Anaheim Bay are compara- 
tively better known and probably represent a pos- 
sible flora and fauna of the Southern California 
coastal embayments before alteration. Several spe- 
cies of fish utilize the bay for spawning and nurs- 
ery grounds and a great many species of birds use 
it as nesting, feeding, and shelter area. Polychaeta 
is the single most studied group of organisms, for 
certain species of them can be used as indicators of 
the bottom condition for monitoring pollution. A 
new form of extremely rare Crustacea was recov- 
ered from Anaheim Bay. It belongs to Cephalocar- 
ida, which is the most primitive living Crustacea of 
the world. The existing condition of biological 
knowledge underscores the difficulty in under- 
standing the ecosystem of the coastal embayments 
and their relationship with the total coastal ecol- 
ogy, since a biological inventory is lacking and 
only a few species are known to a level of quantita- 
tive characterization, e.g., biomass, density per unit 
area, environmental cost. (See also W79-06449) 
(Sinha-OEIS) 
W79-06463 


RECOMMENDATIONS FOR BASELINE RE- 
SEARCH IN CENTRAL AND NORTHERN 
CALIFORNIA RELATIVE TO OFFSHORE RE- 
SOURCE DEVELOPMENT. 
Proceedings of Conference/Workshop held in San 
Eransrene, California, on October 22-24, 1976, 
nsored by the Bureau of Land Management, 
Nicson T.M. (Ed.). San Francisco State Universi- 
ty, San Francisco, CA School of Science. January 
1977, 285 p, 4 append. 


Descriptors: *Baseline studies, *Continental Shelf, 
*Resources a Monitoring, Fisheries, 
Wildlife, Water pollution effects, Water pollution 
sources, *Outer Continental Shelf, Northern Cali- 
fornia, Central California. 


During three days of meetings at the conference on 
baseline research in northern and central California 
relative to offshore resource development, the par- 
ticipants in the conference developed a number of 
recommendations for baseline research in this geo- 
graphical area. The first section of this initial 
report represents an attempt to coordinate the rec- 
ommendations, and to group them into four cate- 
gories: general recommendations which speak to 
the overall framework in which the research is to 
be carried out, recommendations for baseline stud- 
ies, recommendations for monitoring studies, and 
recommendations for special projects. The second 
section of the report attempts to establish an oper- 
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SEA-FLOOR INSTABILITY OF dt 25 
FFSHORE CENTRAL 


WI3-06465 


National Oceanic and Atmospheric ' Administra- 
be ya aanad tna Pacific Marine Environmental 


For primary bibliographic entry see Field 2K. 
W79-06466 


FISHERIES AND WILDLIFE, 
ee eee 


J. L. Baxter. 

In: ‘Recommendations for Baseline Research in 
Central and Northern California Relative to Off- 
shore Resources tog yl of 


Sh Oe aEat 1G eT in San Francisco, 
CA, October 22-24, 1976, p 129-135, January 1977. 


Descriptors: *Resources, Pees gn *Data col- 
lections, Baseline studies, Fisheries, Wildlife, Birds, 
Mammals, Water pollution effects, Oil pollution, 

ing, *Outer Continental Shelf, Petroleum de- 
velopment, Northern California, Central Califor- 
nia. 


ie pene Spee aeete eee 
development on fisheries are of two principal 
types. One is the actual effects of petroleum prod- 
ucts upon any or all developmental stages of the 
“ themselves re a spill or 
accident. The other ‘preemption’ of 
fishing grounds by drilling operations, various un- 
derwater structures such as pipelines, wellheads, 
etc., and other activities related to activities in the 
offshore area. Marine birds are particularly a 
tive to man’s exploitation of resources in 
marine environment. Genus she laatene nee a 
nerable to oil at sea than almost any other ot 
nism. There is not a great deal of informa’ 
particularly of a systematic and continuing 2 Pid 
the distribution and abundance of marine 
Studies of the effects of oil pollution on marine 
mammals are not extensive and no accurate predic- 
tion on its impact can be made at this time. Some 
studies have indicated that surface exposure to oil 
has relatively little effect on non fur- such 
as stellar and California sea lions, elephant seals, 
and harbor seals. The sea otter is one of the most 
susceptible to oil spills and most studied. It is quite 
obvious that although many of the data systems are 
in excellent shape, there is a great deal of informa- 
tion needed if we are to design programs which 


will provide the data necessary to evaluate off- 
shore resource development. (See also W79-06464) 
(Sinha-OEIS) 

W79-06467 


RECOMMENDATIONS FOR BASELINE RE- 
SEARCH IN WASHINGTON AND OREGON 
RELATIVE TO OFFSHORE RESOURCE DE- 
VELOPMENT. 

Proceedings, Conference/Workshop, December 


15-17, 1976, Portland, Oregon. Research Triangle 
Institute, Research Triangle Park, NC, Fi 

1977. Massoglia, M.F. (Comp.). 313 p, 4 
AAS550-CT6-54. 

Descriptors: “Baseline studies, *Washington, 
*Oregon, *Resources development, — 
*Management, Exploration, 

Water pollution sources, Water lution Neftect, 
Fisheries, Birds, Biota, *Outer Continental Shelf, 


Petroleum development. 





on effects, 
ntal Shelf, 





The conference/workshop was cosponsored by the 
Bureau of Land tt and conducted and 
cosponsored by the Research Triangle Institute. 
The objectives were: to summarize available infor- 
mation needed to understand the environmental 
processes of the Continental Shelf off Washington 
and Oregon; to prance any predictions presently 
possible of the effects of OCS oil and gas develop- 
ment on environment of the Washington and 
Oregon OCS area; to identify subject areas in 
which additional information is required for rea- 
sonable prediction and understanding of the envi- 
ronmental effects of oil and gas development in 
this area; and to formulate recommendations for a 
studies program that will help determine the envi- 
ronmental im of drilling in the Washington 
and Oregon area. The recommendations of 
the various workshops are summarized and struc- 
tured into priority groupings. Study recommenda- 
tions to develop environmental data required for 
rage pape apres leasing activities are consid- 
ered to be of the highest priority and are placed in 
Group I. Studies designed to develop data required 
for the exploratory-drilling and production-drilling 
phases are placed in Group II, and other construc- 
tion activities and production operations are in 
Group III. Studies associated with abnormal con- 
ditions could fall into any of the three groups, 
ing on what phase of operation is con- 
cerned. (Sinha-OEIS) 
W79-06468 


RECOMMENDATION FOR BASELINE RE- 
SEARCH IN SOUTHERN CALIFORNIA RELA- 
ee OFFSHORE RESOURCE DEVELOP- 

of Conference/Workshop held in 
Long Beach, California, on December 5-7, 1974, 
Sponsored by the U.S. Bureau of Land Manage- 
ment. February 1975. Lavenberg, R.J. and Earle, 
S.A. (Eds.). Southern California Academy of Sci- 
ences, Los Angeles. 266 p, 8 append. 


Descriptors: *California, *Resources development, 
*Baseline studies, *Planning, *Continental Shelf, 
Environmental effects, Water resources, Water 

llution effects, Aquatic biology, Oil pollution, 
og *Outer Continental Shelf, *Southern Cali- 
fornia, Petroleum development, Environmental 
impact. 


The conference and workshops were organized in 
such a manner that the proceedings resulting from 
them would summarize the environmental knowl- 
edge about the southern California Outer Conti- 
nental Shelf and coastal areas. Specifically, the 
objectives for these meetings were: (1) to expose as 
much information as possible about each geograph- 
ic area and discipline; (2) to provide a summary of 
available related information and understanding for 
a portion of the Continental Shelf as designated by 
the Bureau of Land Management in the southern 
California area; (3) to identify the areas of knowl- 
edge in which additional information is essential 
for reasonable prediction and understanding of the 
environmental effects of drilling in this area; (4) to 
formulate recommendations for baseline and moni- 
toring programs adequate for determination of the 
environmental effects and impact of oil and gas 
development on the Outer Continental Shelf in this 
area; and (5) to provide wide public participation 
and exposure. (Sinha-OEIS) 

W79-06469 


US. GEOLOGICAL SURVEY OFFSHORE 
PROGRAM OF RESOURCE AND GEO-ENVI- 
RONMENTAL STUDIES AND TOPICAL IN- 
VESTIGATIONS, PACIFIC - ARCTIC REGION, 
Geological Survey, Menlo Park, CA. 
D. W. Scholl. 
-File Report No 78-422, 1978. 113 p, 22 fig, 2 
, 4 append. 


Descriptors: *Pacific Ocean, *Arctic Ocean, *Bib- 
hies, *Resources development, Geology, 
Gases, Environment, *Outer Continental 
oe sem development, Geo-environmental 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


The Geological Survey’s marine geology investi- 
gations in Pacific-Arctic area are presented in 
this report in the context of the underlying socio- 
economic problem of expanding the domestic pro- 
duction of oil and gas and other mineral and hard- 
and soft-rock resources while maintaining t- 
able standards in the marine environment. The 
ony mission of the Survey’s Pacific-Arctic 

ranch of Marine Geology is to provide scientifi- 
cally interpreted information about the (1) resource 
potential, (2) geo-environmental setting, and (3) 
overall geologic characteristics of the continental 
margins (that is, the continental shelf, slope and 
rise) and adjacent deeper water and shallower 
coastal areas off California, Oregon, Washington, 
Alaska and Hawaii and also, where it is of interest 
to the U.S. Government, more remote — 
areas of the Pacific-Arctic realm. (Sinha-OEIS) 
W79-06470 


SURFACE CURRENTS IN THE NEW YORK 
BIGHT AS RELATED TO A SIMPLE OIL TRA- 
JECTORY MODEL, 

National Oceanic and Atmospheric Administra- 
tion, Washington, DC. Environmental Data and 
Information Service. 

J. M. Bishop. 

In: Preprint Volume: Conference on Coastal Me- 
teorology, held Virginia Beach, VA on September 
2123-1976. p 98-101, 1976. 4 fig, 8 ref. American 
Meteorological Society, Boston, Mass. 


Descriptors: *New York, *Oil spills, *Models, 
*Water pollution effects, *Path of pollutants, Envi- 
ronmental effects, Baseline studies, *Outer Conti- 
nental Shelf, *New York Bight, *Oil trajectory, 
Surface currents, Petroleum development. 


A hypothetical path of oil movement is generated 
by computing trajectories from each third hourly 
wind observation. The results of two simulated 
spills are presented as probability diagrams. About 
1000 simulated spills were used for each spill site. 
These diagrams indicate the percentage of time 
that a 10 mile x 10 mile offshore area and 10-mile 
coastal segments would be impacted by the calcu- 
lated oil trajectories on an annual basis. Oil move- 
ments from both spill sites exhibit a strong offshore 
tendency. This might be explained in terms of the 
seasonal march of the annual wind and density 
field in the New York Bight. In the summer, winds 
are weak and combine with a bn southwesterly 
baroclinic flow to produce generally longshore oil 
movement. During the winter a strong eastward 
mean wind and a relatively weak baroclinic flow 
ive a strong offshore tendency for oil movement. 
us, the annual pattern of oil movement exhibits 
a marked offshore and longshore (southerly) char- 
acter. (Sinha-OEIS) 
W79-06471 


ATLANTIC OFFSHORE PROGRAM. A PRE- 
LIMINARY PLAN TO OBTAIN VITAL INFOR- 
MATION FOR THE NATION TO PROTECT 
AND USE ITS OFFSHORE RESOURCES, 

Draft Report, prepared at the Atlantic Offshore 
Program Planning Workshop held at Newark, 
Delaware on September 19-21, 1977. Also as Dela- 
ware University Sea Grant Report No. DEL-SG- 
19-77m 1977. 464 p. 


Descriptors: *Resources development, *Oceanog- 
raphy, *Baseline studies, *Conferences, *Engineer- 
ing, Sediment transport, Dredging, Ocean waves, 
Soils, Pipelines, Management, Geology, Biology, 
Environmental effects, *Outer Continental Shelf, 
U.S. East Coast, Coastal processes, Geotechnical 
properties, Dredged material. 


This workshop was a sequel to the May problem 
identification workshop and was held at the Uni- 
versity of Delaware on September 18-21, 1977 and 
hosted by the 15 east coast Sea Grant institutions. 
The objective of this second workshop was the 
development of a preliminary plan for a compre- 
hensive, economical, practical and sound oceano- 
graphic/oceanographic engineering program to 
solve, or shed useful light, on the priority problems 
identified in the users workshop of May 19-21, 
1977, Task Groups reported on the following prob- 
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lems; dredged material disposal and sediment trans- 
port processes; assimilative capacity of the Atlantic 
offshore area; wave data acquisition and use; man- 
agement of living resources; modeling physical 
processes; Atlantic offshore area and resources 
management; soil strength and stability; interaction 
of structures, equipment and marine environment. 
Specialty Teams prepared program plans for cer- 
tain activities to strengthen and broaden the pro- 
gram. These activities are: physical oceanography; 
biological oceanography, chemical oceanography, 
geology and geophysical oceanography, instru- 
mentation, communications, public interest and 
state participation, and management. (Sinha-OEIS) 
W79-06472 


AN ANALYSIS OF THE FEASIBILITY OF SEP- 
ARATING EXPLORATION FROM PRODUC- 
TION OF OIL AND GAS ON THE OUTER 
CONTINENTAL SHELF. 


Office of Technology Assessment, Washington, 


For primary bibliographic entry see Field 6A. 
W79-06473 


ANALYSIS OF BRINE DISPOSAL IN THE 
GULF OF MEXICO. BIOASSAY RESULTS. 
National Oceanic and Atmospheric Administra- 
tion, Washington, DC. Center for Experiment 
Design and Data Analysis. 

Report to the Department of Energy Strategic 
Petroleum Reserve Program, Salt Dome Storage, 
March 1978. 118 p, 34 ref, 5 append. 


Descriptors: *Gulf of Mexico, *Brine disposal, 
*Bioassay, *Baseline studies, *Salinity, Water pol- 
lution effects, Plankton, Benthos, Resources devel- 
opment, *Outer Continental Shelf, Petroleum de- 
velopment, Biological tolerance, Salinity tolerance, 
Environmental effects. 


As crude oil is pumped into an existing cavern for 
storage, saturated brine is displaced and brought to 
the surface for dis . Disposal of this brine into 
the Gulf of Mexico is one alternative and the 
Department of Energy has requested that NOAA 
assess the environmental consequences of such an 
operation. The offshore brine discharge is believed 
to primarily affect planktonic larvae and benthic 
species. The hypersaline tolerances of benthic and 
nektonic species expected to be present in the 
proposed disposal area, which may include penaeid 
shrimp, as well as important nektonic species, such 
as croaker, redfish, spot, black drum, sheepshead, 
and seatrout. There are no well-defined limits of 
biological tolerance to hypersaline conditions, and 
each species has a range of optimum salinity for 
growth and reproduction. Rate, duration, and 
magnitude of salinity changes are therefore impor- 
tant to assess the potential biological impact. Labo- 
ratory studies of salinity sensitivity of various or- 
ganisms were conducted by NOAA contractors. 
The final reports on these studies are reproduced 
as appendices to this report. (Sinha-OEIS) 
W79-06474 


EFFECTS OF OCEAN DUMPING ACTIVITY 

MID-ATLANTIC BIGHT - 1976 INTERIM 

REPORT, 

Eegoamental Protection Agency . Annapolis, 
D. 


D. W. Lear, M. L. O’Malley, and S. K. Smith. 
Report No. EPA 903/9-77-029, July 1977. 184 p, 
93 fig, 34 tab, 19 ref. 


Descriptors: *Waste disposal, *Sewage sludge, 
*Water pollution effects, *Monitoring, Metals, Pol- 
ychlorinated biphenyls, Mortality, Clams, Benthos, 
Mollusks, Sediments, Resources development, 
*Outer Continental Shelf, *Mid-Atlantic Bight, 
*Ocean dumping, Arctica islandica. 


Significantly high concentrations of metals known 
to be present in City of Philadelphia sewage sludge 
can be found on occasion at points in the sediments 
in and near the sludge release site. Several bands 
with consistently high concentrations of metals, in 
association with high organic carbon, have been 
partially identified and have persisted for at least 
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fourteen months in and adjacent to the southern 
len of the sludge release site. Polychlorinated 
iphenyls (PCB's) were widely distributed in con- 
centrations that may be inimical to marine —_ 
isms. The time distribution indicated cyc! 
inputs, F momrg | from the coastal zone. Localized 
areas of high impact, associated with other param- 
eters from sewage sludge, have been identified. 
Mortalities of the mahogany clam, Arctica islan- 
dica, were indicated at loci in and near the ocean 
dumping activity. Detailed bath of the per- 
sistently impacted area south of the sludge release 
site indicates gentle geomorphic features may 
affect the + te gen of dumped materials. Statis- 
tically significant changes of the benthic infaunal 
communities are occurring in the impacted area 
south of the sewage sludge release site. A prelimi- 
indication of diseased macrofauna associated 
with the impacted area was found in February 
1977. Molluscan shellfish in the vicinity of the 
sewage sludge site appear to harbor bacteria of 
sanitary significance. (sinha-OEIS) 
W79-06475 


POLLUTING INCIDENTS IN AND AROUND 
U.S. WATERS, CALENDAR YEAR 1977. 

Coast Guard, Washington, DC. 

Commandant Instruction No. M16450.2 (old CG- 
487), July 1978. 33 p. 


Descriptors: *United States, *Water pollution, 
*Data collections, *Oil spills, Water pollution 
sources, Baseline studies, Resources development, 
*Outer Continental Shelf, Petroleum development, 
Oil transport. 


The Federal Water Pollution Control Act requires 
that any discharge of oil or hazardous substance in 
harmful quantities, be reported to the ‘appropriate 
agency of the United States Government’. The 
Coast Guard has been designated as that agency by 
Executive Order 11735. The Pollution Incident 
Reporting System (PIRS) serves two purposes: 
first, it functions as a management information 
system for the Marine Environmental Protection 
Program; and second, it provides a means to re- 
spond to frequent inquiries from Congress, the 
press, special interest groups and the public con- 
cerning marine pollution and Coast Guard activi- 
ties to protect the environment. Presently, the 
system contains data which describes the nature of 
the discharge, the response eve to the dis- 
charge and penalty actions. (Sinha-OEIS) 
W79-06476 


SUMMARIZATION AND INTERPRETATION 


MATION FOR THE MID-ATLANTIC REGION, 
National Oceanic and Atmospheric Administra- 
tion, Washington, DC. Center for Experiment 
Design and Data Analysis. 

R. G. Williams, and F. A. Godshall. 

Final Report to the U.S. Bureau of Land Manage- 
ment, October 1977. 305 p. AA550-1A6-12. 


Descriptors: *Oceanography, ‘Meteorology, 
*Path of pollutants, *Baseline studies, Water u- 
tion, Oil spills, Environmental effects, Data, 


*Outer Continental Shelf, Mid-Atlantic region. 


The results of an environmental study of the Mid- 
Atlantic region of the Outer Continental Shelf is 
presented. The area defined for this study is the 
area extending northward from 38 degrees N to 41 
degrees N latitude between the coast and the 2,000 
m isobath. The surface wind field, which plays an 
important role in determining the movement of 
y led oil and other pollutants, is dealt with in 

etail. A major part of the report is devoted to the 
evened characteristics of the water masses in the 

id-Atlantic region, whose structure and variabil- 
ity are particularly relevant to the dispersion and 
advection of pollutants. Since diffusion, mixing, 
and advection are seldom measured directly, the 
potential for these processes must be inferred from 
analysis of such variables as water temperature, 
salinity, and density. In addition to an analysis of 
the surface and subsurface water temperature and 
salinity, data on dissolved oxygen and nutrient 
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concentrations are presented, since these data are 


important for an evaluation of potential degrada- 
tion rates of ocean pollutants. tion features 
por | include the mean surface current field 
and its variability, which act directly to advect and 
disperse pollutants; subsurface currents and their 
tidal constituents; and subtidal flows which pro- 
duce large water mass c! istics. Some infer- 
ences concerning vertical mixing are drawn. Ocean 
waves are discussed which includes estimates of 
return periods of extreme wave heights in the 
region. Bate the data used are evaluated in 


terms o' ity and deficiencies and recommen- 
dations are for the desi is ewe Ryo 
programs to fill existing gaps in ta for 
an adequate environmental assessment. (Sinha- 
OEIS) 

W79-06477 


BEHAVIORAL THERMOREGULATION AND 
DIEL ACTIVITY IN WHITE SUCKER (CATOS- 
TOMUS COMMERSOND, 

Pennsylvania State Univ., Wilkes-Barre. Dept. of 
Biology. 

W. W. Reynolds, and M. E. Casterlin. 
Comparative Biochemistry and Physiology, Vol. 
59A, p 261-262, 1978. 10 ref. 


Descriptors: *Environmental effects, *Tempera- 
ture, *Fish behavior, Laboratory tests, S 
*Thermoregulation, Preferred temperature. 


White suckers were tested in an electronic ther- 
moregulatory shuttle box, which permits a fish to 
control water temperatures by its movements be- 
tween chambers monitored by photocells, to deter- 
mine temperature preference. The range of pre- 
ferred temperatures was the same during both day 
and night (22.8 to 26.1C) but the mode changed by 
1C from 24C at night to 25C during the day. 89% 
of all activity occurred during the dark period. 
(Chilton-ORNL) 

W79-06478 


‘ABOLIC RATE, TEMPERATURE ACCLI- 
TION AND RESISTANCE TO HIGH TEM- 
PERATURE OF SOFT-SHELL CLAMS, MYA 
ARENARIA, AS AFFECTED BY SHORE 


LEVEL, 

Maine Univ. at Orono. Dept. of Zoology. 

G. Anderson. 

Comparative Biochemistry and Physiology, Vol 
61A, p 433-438, 1978. 4 fig, 2 tab, 30 ref. 


paige + te *Environmental effects, *Tempera- 
ture, *Metabolism, Respiration, Clams, Intertidal 
areas, Resistance, Temperature acclimation. 


Clams were collected from four levels (subtidal, 
low intertidal, mid intertidal and high intertidal) of 
a rocky beach. Oxygen consumption rates were 
measured at varying temperatures. It was found 
that, for intermediate size clams, metabolic rates 
were highest at the high intertidal level and lowest 
at the low intertidal level with subtidal and mid 
intertidal clams having intermediate rates. Clams 
from low intertidal levels showed near-complete 
metabolic compensation to temperature change. 
Clams from mid and high intertidal levels showed 
partial compensation. C. from the subtidal level 
showed supraoptimal compensation. Warm accli- 
mated clams from the subtidal level were found to 
be metabolically i dent at temperatures rang- 
ing from 10 to 25C. Clams from subtidal and high 


intertidal levels were more resistant to high tem- 
perature (25C) than those from low and mid inter- 
tidal levels. (Chilton-ORNL) 

W79-06479 


BEHAVIORAL THERMOREGULATION _ IN 
THE ROCK BASS, AMBLOPLITES RUPES- 


Pennsylvania State Univ., Wilkes-Barre. Dept. of 
Biology. 

W. W. Reynolds, and M. E. Casterlin. 
Comparative Biochemistry and Physiology, Vol 
60A, No 4, p 263-264, 1978. 1 fig, 11 ref. 


Descriptors: *Environmental effects, Mar song 
ture, *Fish behavior, Bass, Photoperiodism, ‘e 
moregulation, temperature. 


Adult rock bass were tested in an electronic ther- 
moregulatory shuttlebox, which permits a fish to 
control water temperatures by its movements be- 
tween chambers monitored by photocells, 


T. 

Pennsylvania State Univ., Wilkes-Barre. Dept. of 
Biology. 

W. W. Reynolds, and M. E. Casterlin. 
Comparative Biochemistry and Physiology, Vol 
59A, p 409-411, 1978. 1 tab, 25 ref. 

Deseriaters *Environmental effects, *Tempera- 
ture, Fish, Fish behavior, Biorhythms, Photoperio- 
dism, Preferred temperature. 


Adult and juvenile yellow bullheads were tested in 
an electronic shuttle box which permits a fish 
control water temperatures by its movements 
tween chambers monitored by photocells. 
hr mean ferred temperature of juveniles 
28.8C of adults was 27.6C. Relatively 
cnoug hock, Tag abd Gok aos Dred 
among t y . Juv 
most active ( of total 24 hr activity 
dusk period and adults were most active (63 
night. In both cases, the respective 24-hr mean 
temperatures ‘were equal to the mean preferred 
temperature during the period of 
but there was no consistent relationship between 
highest and lowest preferred temperatures and the 
activity cycle. (Chilton-ORNL) 

W79-06481 
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THE FINAL THERMAL PREFERENDUM OF 
FISHES: SHUTTLING BEHAVIOR AND AC- 


W. W. Reynolds. 
— Vol 57, No 2, p 123-124, 1978. 14 


Descriptors: *Environmental effects, *Thermal 
pollution, Fish, Temperature, Fish behavior, Tem- 
perature preferendum. 


Because fish tend to shuttle back and forth within a 
range of temperatures above and below the prefer- 
endum and because they acclimate more y to 
inc than to temperatures, it is 
8 that they become acclimated nearer to 
the maximum than to the mean of a cycled thermal 
regime. Thus, thermoregulating fish can become 
acclimated to a temperature exceeding the final 
Sn even when given a free choice. 

ese considerations imply that the ultimate temr- 
perature to which fish will gravitate in a gradient 
may not equal the crossover point at which prefer- 
ence and acclimation are equal. It is si that 
in future work it may be necessary to differentiate 
between crossover point and ultimate preferenda 
where these can be shown to differ significantly. 


(Chilton-ORNL) 

W79-06482 

GROWTH AND ADAPTATION TO _ SEA 
WATER IN UNDER SOCKEYE 


YEARLING 
(ONCORHYNCHUS NERKA) AND COHO (O. 
KISUTCH) SALMON SUBJECTED TO RE- 
GIMES OF CONSTANT OR CHANGING TEM- 
PERATURE AND DAY LENGTH, 
Fisheries and Marine Service, Nanaimo (British 
Columbia). 
W. C. Clarke, J. E. Shelbourn, and J. R. Brett. 
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Canadian Journal of Zoology, Vol 56, No 11, p 
2413-2421, 1978. 8 fig, 2 tab, 33 ref. 


TILAPIA RENDALLI BOULENGER, 
Rhodesia . Univ., Salisbury. Hydrobiology Re- 
search Unit. 
M. S. Caulton. 
Journal of Fish Biology, Vol 13, No 1, p 99-112, 
July 1978. 4 fig, 6 tab, 32 ref. 


Descriptors: *Environmental effects, *Thermal 


eon. Temperature, Fish, Growth rates, Bior- 
ythms, Fish vior, Diel migration, Diurnal 
distribution, Tilapia rendalli. 


Growth of Tilapia rendalli was anventgnted using a 
Canaan anna mates te: ects of tem- 
perature on ratory satiation, gross assimilation 
efficiency, calorigenic cost of food processing, am- 
monia excretion and energy budget. It was found 
that growth of the fish was by daily 
movement into areas of warm (as high as 34C) 

during the day and return to cooler water 


water 
(18C) at night. Optimal temperatures were predict- 
ed to be 18 an bce (Chilton-ORNL) 
W79-06484 
OWTH, CONVERSION AND SUR- 


FIVE RATIONS, 


| Oregon State Univ., Newport. Marine Service 
Center. 


§. F. Williams, and R. S. Caldwell. 
waculture, Vol 15, No 2, p 129-139, October 
1978, 6 fig, 1 tab, 23 ref. 


Descriptors: *Environmental effects, *Tempera- 
ture, *Food abundance, Growth rates, Fish, Mor- 
tality, Juveniles, English sole, Parophrys vetulus. 


Yess sole used in these investigations were fed a 
diet of Oregon Moist Pellets were exposed to 
constant temperature-ration combinations between 
9.5 and 21C and 0 and 16% rations for 12 weeks. 
Growth rate of the sole juveniles fed restricted 
tations was generally inversely related to tempera- 
ture. Food conversion efficiency was highest 
(10.5% dry weight basis) at 8% ration and at 9.5C. 
Survival was low in all groups but highest at lower 
temperatures and higher rations. Several disease 
organisms caused or were associated with mortali- 
ties. 


W79-06485 


GROWTH AND SPAWNING IN THE PEC- 
TINID 


CHLAMYS OPERCULARIS IN RELA- 
TION TO TEMPERATURE AND PHYTO- 
IN CONCENTRATION, 
Portsmouth Polytechnic (England) 
M. J. and J. 


ity. Ra 


Marine Biology, Vol 47, No 3, p 277-285, 1978. 6 
fig, 4 tab, 17 ref. 


Descriptors: *Environmental effects, *Tempera- 
ture, Food abunance, Mollusks, Growth rates, 
Spawning. 
Growth rates and spawning conditions of queen 
scallops were monitored over a od of 18 
months. Temperature and Phytop standing 
crop were also monitored. Shell growth was ob- 
served by the formation of lamellae and was found 
to occur most regularly under conditions of mod- 
erately high temperature and food availabil- 
i wth in the s resulted in the 
formation of a distinct ring. Development of the 
and subsequent spawning did not appear to 
influence linear growth or lamella formation sig- 
nificantly. (Chilton-ORNL) 
W79-06486 


ACCUMULATION OF HEAVY METALS BY 

THE MARINE _ DIATOM DITYLUM 

BRIGHTWELLII (WEST) GRUNOW, 

= Univ., Parkville (Australia). School of 
tany. 


y: 
G. S. Canterford, A. S. Buchanan, and S. C. 
Ducker. 


Australian Journal of Marine and Freshwater Re- 
search, Vol 29, No 5, p 613-622, October 1978. 6 
fig, 3 tab, 31 ref. 


Descriptors: *Environmental effects, *Water pollu- 
tion, Heavy metals, Absorption, Algae, Diatoms, 
Zinc, Lead, Copper, Cadmium, Biological concen- 
tration factor. 


Accumulation of copper zinc, cadmium, and lead 
by Ditylum brightwellii is reported. In the case of 
copper, no definite correlation was found between 
the amount of metal taken up by the diatoms and 
the metal concentration to which it was exposed. 
The amount of metals taken up generally increased 
with increasing concentration of the other metals 
studied. Metal uptake by the diatom was in the 
order of Zn > Pb > Cu > Cd. (Chilton-ORNL) 
W79-06487 


THE SURVIVAL OF EMBRYOS OF THE 
ANNUAL FISH NOTHOBRANCHIUS 
GUENTHERI EXPOSED TO TEMPERATURE 
EXTREMES AND THE SUBSEQUENT EF- 
FECTS ON EMBRYONIC DIAPAUSE, 
Orentreich Foundation for the Advancement of 
Science, Inc., New York. 

J. R. Matias, and J. Markofsky. 

Journal of Experimental Zoology, Vol 204, No 2, 
p 219-228, May 1978. 4 fig, 3 tab, 34 ref. 


Descriptors: *Environmental effects, *Tempera- 


ture, Growth stages, Fish, Embryonic growth 
stage, Diapause, Mortality, Nothobranchius 
guentheri. 


Embryos of Nothobranchius guentheri were ex- 
posed to temperatures of -8.0, +3.4, 9.0, 32.7, 2nd 
40.0C to determine thermal tolerance and respon- 
siveness of embryos at diapause and at stages ex- 
clusive of diapause. Fully developed embryos and 
those at early stages of development were the most 
sensitive to temperature extremes. Specific early 
stages were not distinguished. Short exposure of 
Diapause I embryos to -8 and 3.4C eliminated 
Diapause II, while short exposure to 40C enhanced 
its duration. It was concluded that temperature is 
an important factor in influencing onset and dura- 
tion of the diapauses. (Chilton-ORNL) 

W79-06488 


UPPER LETHAL WATER TEMPERATURE 
LEVELS FOR ENGLISH SOLE (PAROPHRYS 
VETULUS) AND ROCK SOLE (LEPIDOP- 
SETTA BILINEATA) SUBJECTED TO GRADU- 
AL THERMAL INCREASES, 

National Marine Fisheries Service, Seattle, WA. 
W. E. Ames, J. R. Hughes, and G. F. Slusser. 
Northwest Science, Vol 52, No 3, p 285-291, 1978. 
3 fig, 3 tab, 15 ref. 
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Effects Of Pollution—Group 5C 


Descriptors: *Thermal 
stress, Thermal pollution, Temperature, Fish, Mor- 
tality, Seasonal, English sole, Rock sole. 


Thermal tolerance studies are reported on 483 
English sole and 260 rock sole. Test procedure was 
to og ag the temperature from ambient 
d the first hour, hold a test temperature (18, 
21, 24, or 27C) for the next 4 hours, and guteely 
reduce temperature to ambient level during the 6t 
hour. Fish were observed during a 7 day peri 
following tests. LL50 was found to be 26.1C for 
ish sole and 24.9C for rock sole in the 27C 
test. LL50 was not reached at the other test tem- 
peratures. Death caused by thermal stress for both 
species was highest at each extreme of the respec- 
tive size ranges. Total mortalities were 20% for 
English sole and 35% for rock sole. Mortality rates 
for both pppoe appeared to be somewhat inde- 
pendent of seasonal water temperature fluctu- 
ations. (Chilton-ORNL) 
W79-06489 


*Environmental effects, 


DIEL PATTERNS OF PREFERRED TEMPERA- 
TURE AND LOCOMOTOR ACTIVITY IN THE 
GOLDFISH CRASSIUS AURATUS, 

Pennsylvania State Univ., Wilkes-Barre. Dept. of 
Biology. 

W. W. Reynolds, M. E. Casterlin, J. K. Matthey, 

S. T. Millington, and A. C. Ostrowski. 
Comparative Biochemistry and Physiology, Vol 
59A, p 225-227, 1978. 2 fig, 28 ref. 


Descriptors: *Environmental effects, *Tempera- 
ture, Fish behavior, Biorhythms, Preferred tem- 
perature. 


Goldfish were tested in an electronic thermoregu- 
latory shuttle box which permits a fish to control 
water temperatures by its movements between 
chambers monitored by photocells. Data showed a 
circadian rhythm with a unimodal peak (29.7C) of 
preferred temperature occurring during the 4 hrs 
pone onset of the light period. Mean pre- 
erred temperature was 27.7C. comuder activity 
showed a bimodal pattern, with peaks occurring at 
the beginning and end of the dark period. There 
was no significant correlation (r=0.05) between 
temperature and activity. It was concluded that the 
most significant finding of the study was that the 
peak of the preferred temperature cycle of goldfish 
occurs during the same time period in which gold- 
fish respond most favorably in body weight gain 
and in gonosomatic index to increased tempera- 
ture. (Chilton-ORNL) 

W79-06490 


THE EFFECT OF THE RATE OF CHANGE OF 
TEMPERATURE ON THE RESISTANCE OF 
ASELLUS AQUATICUS (L.) TO HIGH LETHAL 
TEMPERA 


TURES, 
Trinity Coll., Dublin (Ireland). Dept. of Zoology. 
T. M. Salih, and J. N. R. Grainger. 
Journal of Thermal Biology, Vol 3, No 3, p 121- 
123, July 1978. 5 fig, 6 ref. 


Descriptors: *Environmental effects, *Thermal 
pollution, Thermal stress, Temperature, Rates, 
Aquatic life, Adaptation, Acclimation, Tempera- 
ture acclimation, Poikilotherms. 


In this study on the effect of temperature rate 
change on survival at high temperatures it was 
found that the heat resistance of adult Asellus 
aquaticus increased with increasing acclimation 
temperature. Animals which had been acclimated 
to 20C and then heated to 35C at a rate of 1C/4 
min were found to be less resistant at 35C than 
those placed directly at 35C. Similarly acclimated 
animals which were slowly heated to 30C and then 
suddenly placed at 35C exhibited increased heat 
acclimation in the more resistant individuals. It 
was concluded that when 20C acclimated Asellus 
are subjected to rising temperature, further accli- 
mation takes place up to about 30C and this is most 
marked in the more resistant individuals. Above 
30C the animals are adversely affected and this 
becomes progressively more intense as the tem- 
perature rises to 35C. (Chilton-ORNL) 

W79-06491 
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Group 5C—Effects Of Pollution 


EFFECT OF TEMPERATURE AND SALINITY 
ON HEAT TOLERANCE OF EMERITA 
HOLTHUISI, 

Institute of Science, Bombay (India). Dept. of 
Zoology. 

K. M. Kulkarni. 

Geobios, Vol 5, No 3, p 97-100, 1978. 1 tab, 10 ref. 


Descriptors: *Environmental effects, *Thermal 
stress, Temperature, Resistance, Salinity, Intertidal 
ane Aquatic animals, Invertebrates, Crabs, Sand 
crabs. ’ 


Sand crabs were tested in four combinations of 
temperature and salinity (20 or 30C and 20% or 
32% salinity). It was found that acclimation to 
high temperature generally increased resistance to 
lethal temperature and that low salinity generally 
decreased resistance. The most favorable combina- 
tion for resistance to high temperature was accli- 
mation to high temperature and high salinity. 
(Chilton-ORNL) 

W79-06492 


IMPLICATION OF GEOGRAPHIC LOCATION 
ON TEMPERATURE PREFERENCE OF 
WHITE PERCH, MORONE AMERICANA, 
Maryland Univ., Frostburg. Center for Environ- 
mental and Estuarine Studies. 

L. W. Hall, Jr., C. H. Hocutt, and J. R. Stauffer, 

Jr. 

Journal of the Fisheries Research Board of 


eres Vol 35, No 11, p 1464-1468, 1978. 2 tab, 23 
ref. 


Descriptors: *Environmental effects, *Tempera- 
ture, Fish, Perches, White perch, Location, Sea- 
sonal, Geographical regions, North Carolina, New 
Jersey, Maryland, Temperature preference. 


Fish used in this study were collected from Albe- 
marle Sound, N.C.; Wicomico River, MD; and 
Mullica River, N.J. Collection temperatures were 
25C for each population. Fish were acclimated to 
6, 12, 18, 24, 30, and 33C. Final temperature prefer- 
ence (calculated from linear regression) were 
32.4C for North Carolina populations; 28.9C for 
Maryland populations; and 29.6C for New Jersey 
populations. Calculated final temperature prefer- 
ence (using the quadratic equation) for N.C., Md., 
and N.J. populations were 31.6, 29.3, and 29.2C, 
respectively. Final temperature preference from 
visual estimation were 32.5C for N.C. populations, 
30.6C for Md. populations, and 28.6C for N.J. 
populations. It was concluded that geographical 
variations in temperature responses of white perch 
are a result of environmental differences found in 
each ecosystem. Yearly water temperature ex- 
tremes of the three locations showed great vari- 
ation. Nonthermal seasonal influences associated 
with each location could represent another possi- 
ble means for influencing temperature preference. 
(Chilton-ORNL) 


EFFECTS OF TEMPERATURE AND SALINITY 
ON THE METABOLISM AND BYSSAL FOR- 
MATION OF BRACHIDONTES VARIABILIS 
KRAUSS (BIVALVIA), 

Hebrew Univ., Jerusalem (Israel). Dept. of Zoo- 
logy. 

S. Stern, and Y. Achituv. 

Comparative Biochemistry and Physiology, Vol 
59A, No 1, p 101-105, 1978. 6 fig, 3 tab, 25 ref. 


Descriptors: *Environmental effects, *Tempera- 
ture, *Salinity, Thermal stress, Adaptation, Metab- 
olism, Intertidal areas, Mollusks. 


Animals were acclimated to 21C and 42% salinity 
and then exposed to varying experimental regimes 
of temperature and salinity. It was found that an 
increase in temperature (from 27 to 33C) resulted 
in a net decrease in oxygen uptake. An increase in 
salinity (from 47 to 58%) resulted in a decrease in 
oxygen uptake. Combined increase in temperature 
and salinity resulted in initial fluctuations in 
oxygen uptake with a return to pretest rates. Nitro- 
gen excretion increased in most of the experiments. 
At most of the temperature-salinity combinations, 


byssal activity recovered partially as compared to 
the acclimation conditions where byssal formation 
was 100%. At 33C, the first incidence of mortality 
was recorded 13 days after the start of the experi- 
ment. At 27C, the first mortality was found on the 
26th day and 50% of animals were dead by the 
= i pied concluded that the ——o 
tation o species is responsible for 

ability to cross the Suez Canal and enter the Medi- 
terranean. (Chilton-ORNL) 

W79-06494 


cs, 
ON THE GROWTH AND SURVIVAL OF SA- 
— AND ACHLYA PARASITIC ON 
Fisheries Research Inst., Szarvas (Hungary). 
J. Olah, and J. Farkas. 
Aquaculture, Vol 13, No 3, p 273-288, March 1978. 
4 fig, 7 tab, 19 ref. 


Descriptors: *Environmental effects, *Tempera- 
ture, Hydrogen ion concentration, Parasites, 
Growth rates, Fungi, Fungicides, Fish parasites. 
Twenty four strains of Saprolgenia and Achlya 
were isolated and tested for growth at different 
temperature and pH levels. Sensitivity and survival 
were determined for antibiotics and 40 combina- 
tions of formalin, malachite green and formalin- 
malachite green mixture. It was found that at low 
temperatures Saprolegnia strains grew faster than 
Achlya strains and that they germinate and be; 
need in the spring at temperatures as low as SC. 
prolegnia strains grew at a wider range of pH 
than Achlya strains. Nalidixic acid was the only 
antibiotic tested which exhibited an inhibiting 
effect on growth. Mixtures of malachite green and 
formalin were found to be the best fungicides. 
(Chilton-ORNL) 
W79-06495 


SYNERGISTIC EFFECTS OF TEMPERATURE, 
SALINITY AND LIGHT ON THE HERMATY- 
PIC CORAL MONTIPORA VERRUCOSA, 
Hawaii Inst. of Marine Biology, Honolulu. 

S. L. Coles, and P. L. Jokiel. 

Marine Biology, Vol 49, No 3, p 187-195, 1978. 2 
fig, 6 tab, 30 ref. 


Descriptors: *Environmental effects, *Tempera- 
ture, *Salinity, *Light, Coral, Light intensity, 
— rates, Mortality, Interactions, Synergistic 
effects. 


Colonies of Montipora verrucosa were acclimated 
to salinities of 20, 25, 30, 35 or 40% for 24 hours at 
normal ambient sea water temperatures of 23 to 
27C and then exposed to rising temperatures at the 
rate of 0.5C/hour. In a second experiment, corals 
were exposed to varying intensities of light and 
temperature. It was found that temperature toler- 
ance is affected by both light and salinity. At high 
temperatures, the ability of the coral to survive or 
resist damage is reduced by low salinities and high 
light intensities. In long-term teary investigations 
at both upper and lower sublethal temperatures, 
high light intensity resulted in substantial loss of 
zooxanthellar pigment, higher mortality rates, re- 
duced carbon fixation and lowered growth rates. It 
was concluded that response of corals to a given 
ecological factor must vary with changes in other 
environmental parameters, and that these interac- 
tions are most important near the limits of toler- 
ance for a given parameter. (Chilton-ORNL) 
W79-06496 


SIZE VARIATION AND THE DISTRIBUTION 
OF HEMIMETABOLOUS AQUATIC INSECTS: 
= THERMAL EQUILIBRIUM HYPOTH- 
Academy of Natural Sciences of Philadelphia, 
Avondale, PA. Stroud Water Research Center. 
B. W. Sweeney, and R. L. Vannote. 

Science, Vol 200, No 4340, p 444-446, April 1978. 
1 fig, 2 tab, 20 ref. 
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Newcastle-upon-Tyne Univ. (England). Dove 
Marine Lab 


F. Evans, and W. Diaz. 
=e Vol 34, No 3, p 313-315, 1978. 1 fig, 


INTERSPECIFIC AND SEASONAL DIFFER- 
ENCES IN THE TEMPERATURE TOLERANCE 
OF STREAM FISH, 

od Univ. of New York Coll. at Buffalo. Dept. of 


By. 
K. T. Kowalski, J. P. Schubauer, C. L. Scott, and 
J. R. Spotila. 

Journal of Thermal Biology, Vol 3, No 3, p 105- 
108, July 1978. 4 fig, 1 tab, 30 ref. 


Descri; : *Environmental effects, *Ti 
ture, Fish, Resistance, Seasonal, Adaptation, - 
mal stress, Acclimation. 


Interspecific differences in temperature tolerances 
( of 13 species of stream fish acclimated to 
constant temperature (15.0C) and photoperiod 

12:12) are Hy be Three of these species . 
ed seasonal differences in CTM despite acclimation 
to constant laboratory conditions. Highest CTM 
was shown by Notropis stramineus at 33.1C. 
Lowest CTM’s were shown by H: telium nigri- 
cans at 30.8C, Cottus bairdi at 30.9C, and Nocomis 
micropogon at 30.9C. It was suggested that while 
CTM is not a precise determinant of the tem 

ture tolerance of fish, it is an indicator the 
temperature tolerance and can be used in thermal 
ecology studies as a measure of the ability of fish to 
ORNL. to changes in temperature. (Chilton- 


THE BIOLOGY OF THE MARINE SPONGE 
MICROCIONA PROLIFERA AND SO- 
LANDER). III. SPICULE SECRETION AND 
THE EFFECT OF TEMPERATURE ON SPI- 
CULE SIZE, 

Hartford Univ., CT. Dept. of Biology. 

T. L. Simpson. 

Journal of SRE Marine Biology and Ecol- 
ogy, Vol 35, No 1, p 31-42, 1978. 10 fig, 2 tab, 23 
ref. 
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: *Environmental effects, *Tempera- 
ture, Aquatic animals, Growth rates, Sponges. 


The deposition of silicon in Microciona prolifera is 
a diversified i i : 


Siren oben i tok es ae 
processes 0! 
a 


decrease to about 16C with the result that spicule 
Seeoies Daw qnowts cee. st 3 erent 
temperatures a range of spicule thickness is 
seen. Little correlation between spicule a 
on was found in these studies. (Chilton- 
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5D. Waste Treatment Processes 


CLEANING . CONTAMINATED GROUND 
WATER. 


Ground an Age, Vol 13, No 4, p 28-30, De- 


J 


: *Water pollution treatment, *Activat- 
Orguaic pesticides, Colorsds, Rocky Moun 

lorado, y Moun- 
tain Arsenal. 


iH 


Ground water contamination at the Rocky Moun- 
tain Arsenal near Denver, Colorado is being con- 
al foot long underground water 
with a granular activated 
treated water is returned to the 
side of the barrier 
ells. The treatment 
ws for expansion to 
more stringent water 
ture. Granular acti- 
’s ‘broad spectrum’ treatment capabili- 
additional protection against the possi- 
other dissolved organic contami- 
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needed to design and construct a permanent solu- 
tion to beds os of contaminated ground water 
at the Rocky Mountain Arsenal. The techniques 
employed there will make a significant contribu- 


EXPERIMENTS AIMED AT THE REMOVAL 
OF gated BY ELECTROCHEMICAL 


Vizgazdalkodasi Tudomanyos Kutato Intezet, Bu- 
dapest (Hungary). 

E. Dobolyi. 

Water Research, Vol 12, No 12, p 1113-1116, 1978. 
1 fig, 3 tab, 8 ref. 


Descriptors: *Nutrient removal, *Electrochemis- 
, “Electrolysis, *Phosphates, *Aluminum, 
treatment, Water pollution control, 
Chemical precipitation, Waste water treatment, 
Limiting factors, Hydrogen ion concentration, 
Phosphorus, Nutrients, Research equipment. 


Electrochemical dissolution of aluminum is more 
efficient in removing phosphate from an experi- 
mental solution and from sewage than chemical 
precipitation with an aluminum sulfate solution 
containing an equal amount of aluminum, if the 
molar ratio of aluminum to phosphorus is ter 
than about 1.6. A probably explanation for the 
i of electrolytically produced alu- 

um ions is that they de-chelate nascent alumi- 
hum, as opposed to aqueous solutions where alumi- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 





Waste Treatment Processes—Group 5D 


num is already present in the sulfate. In the experi- 
ments an electrolysis cell with separated electrode 
compartments was used to measure in different 
electrolyte solutions the amount of aluminum dis- 
solved electrochemically in the anolyte by one A 


current during one min. This was 10-20% greater 
than that predicted by Faraday’s law. The cathode 
was dissolved chemically, based on alkalinization 
of the electrolyte in the cathode compartment of 
the divided cell; the process was unaffected by the 
current intensity. Sheet aluminum of one mm 
thickness and 99.99% purity was used for the 
electodes. Equipment consisted of i elec- 
trolysis cells, with each compartment having a 
volume of 1600 cu cm. Four sintered glass filters of 
G4 pore size separated compartments. Each elec- 
trode was submerged to an area of 88 sq cm, and a 
laboratory stirrer was operated in each compart- 
ment. (Lynch- Wisconsin) 

W79-06033 


ACUTE LETHALITY OF WASTEWATER DIS- 
INFECTION ALTERNATIVES TO 

RAINBOW TROUT (SALMO GAIRDNERD, 
Environmental Protection Service, Burlington 
(Ontario). Waste Water Technology Centre. 

V. W. Cairns, and K. Conn. 

poem hh Report No. 92, 1979. 38 p, 4 fig, 10 tab, 


Descriptors: *Disinfection, *Chlorination, *Ozone, 
*Ultraviolet radiation, *Bioassay, Rainbow trout, 
Dechlorination, Toxicity, Mortality, Waste water 
treatment, Municipal wastes. 


Ninety-six-hour, continuous flow, juvenile rainbow 
trout bioassays were used to com the toxicity 
of secondary municipal effluent before and after 
disinfection with chlorine, chlorine dioxide, ozone, 
and ultraviolet light. Non-disinfected secondary 
effluent was non-acutely lethal in 15 of 17 trials. 
Ozonated waste water was non-acutely lethal in 
five of six trials and effluent treated with ultravio- 
let light was non-acutely lethal in both trials con- 
ducted. Mechanical upsets in the treatment systems 
were responsible for mortalities in the non-disin- 
fected and ozonated effluent trials. The 96-hr 
LCS0’s for chlorinated waste water ranged from 
0.01-0.09 mg/liter and averaged 0.04 iter as 
total residual chlorine while chlorine dioxide doses 
fg mg than 1 mg/liter produced acute lethality in 
hrs. Chlorinated effluent was found more toxic 
than chlorine dioxide disinfection; both disinfected 
waste waters were non-acutely lethal after dech- 
lorination with sodium sulfite or 24 hrs storage. 
(Lisk-Firl) 
W79-06040 


EVALUATION OF HIGH PERFORMANCE 


TION OF ORGANIC MATERIALS IN WATER, 
American Univ., Washington, DC. Dept. of Chem- 


istry. 

A. Welebir, W. M. d’Angelo, S. W. Bigelow, and 
M. H. Aldridge. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as AD-A053 652, 
Price codes: A03 in paper copy, AO1 in microfiche. 
Progress Report, November 28, 1977. 40 p, 7 fig, 5 
tab, 44 ref. NOO 173-76-C-0183. 


Descriptors: *Waste water treatment, *Oil wastes, 
*Adsorption, *Gas chromatography, *Analytical 
techniques, Organic compounds, Separation tech- 
niques, Water purification, Water treatment, Aque- 
ous solutions, water, Saline water, Biodegrada- 
tion, Pseudomonas. 


The polymeric adsorbent amberlite XAD-4, a co- 
polymer of styrene and divinyl benzene, was stud- 
ied to determine its efficiency for extracting the 
dissolved oily wastes from sea water. The purifica- 
tion process required by the XAD-4 material is 
described. Standards were prepared in distilled 
water, synthetic sea water, and natural sea water. 
The adsorption efficiency of the standards from 
the aqueous solutions was determined by analyzing 
the solutions with liquid chromatography and ali- 
phatic concentrations by an infrared technique 






before and after passage through the XAD-4 mate- 
rial. Retention efficiencies of 86 to 88% were 
obtained. The effects of flow rate, sample size and 
the weight of XAD-4 on retention efficiency are 
discussed. In a study for biodegradation by pseudo- 
monas, naphthalene and beta naphthylamine were 
found to be biodegradable using a qualitative com- 
parative gas chromatographic technique. Both 
compounds showed end products having the same 
retention times, suggesting similar mechanisms. 
Beta-naphthylamine’s low biode tion rate was 
attributed to the formation of an intermediate 
which accumulated in solution--the rate determin- 
ing step. It is concluded that XAD-4 is an excellent 
trapping agent for trace amounts of organic com- 
pounds in water. (Davison-IPA) 

W79-06096 


WASTEWATER TREATMENT FOR REUSE 
AND ITS CONTRIBUTION TO WATER SUP- 


PLIES, 

District Columbia Dept. of Environmental Serv- 
ices, Washington. 

H. P. Warner, and J. N. English. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-280 145, 
Price codes: A’ pine copy, AO! in microfiche. 
Report No EPA-600/2-78-027, March 1978. 50 p, 7 
fig, 20 tab, 11 ref. 68-03-0344. 


Descriptors: *Water reuse, *Waste water treat- 
ment, *Pilot plants, *Treatment facilities, Potable 
water, Microorganisms, Organic compounds, 
Heavy metals, Inorganic compounds, Pesticides, 
Effluents, Water purification, Water purity, Water 
_ Sampling, Radioactivity, Water pollution, 

ollutant identification, Water pollution treatment. 


The evaluation of a combined biological/physical- 
chemical pilot treatment os designed to pro- 
duce a high quality reusable water is summarized. 
The 18 month study conducted at the EPA/Wash- 
ington, D. C. Blue Plains Pilot Plant had as objec- 
tives: the identification of specific pollutants in the 
final effluent; an evaluation of individual process 
performances in removing these pollutants; and the 
provision of data concerning process and system 
variability and reliability regarding pollutant re- 
movals. Performance results showed the absence 
of virus in the effluent; concentrations of radioac- 
tivity, trihalomethanes and other volatile organics, 
heavy metals, pesticides, TOC, turbidity, and mi- 
crobiological constituents were similar to those 
found in finished drinking waters during the EPA 
National Organics Reconnaissance Survey in 1975. 
Specific organic compounds identified in the efflu- 
ent are also found in finished drinking waters. 
Result of an 80 element survey did not detect 
significant quantities of any hazardous inorganic 
material, and mutagenic properties were not exhib- 
ited in effluent organic concentrates. Endotoxin 
levels were found to be comparable to those of 
public drinking water supplies. The frequency dis- 
tribution of the day to day concentrations of 
chemical, physical, and biological materials re- 
maining in the effluent demonstrated treatment re- 
liability. (Davison-IPA) 

W79-06097 


EFFECT OF ILLUVIATED DEPOSITS ON IN- 


FILTRATION RATES AND DENITRIFICA- 
TION DURING SEWAGE EFFLUENT RE- 
CHARGE, 


Arizona Univ., Tucson. School of Renewable Nat- 
ural Resources. 

R. A. Herbert. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-294 669, 
Price codes: A05 in paper copy, AOI in microfiche. 
Master of Science thesis, 1976. 71 p, 15 fig, 43 ref, 
2 append. OWRT A-999-ARIZ(5), 14-34-0001- 
6003. 


Descriptors: *Sewage effluents, *Denitrification, 
*Infiltration rates, “Recharge, *Ephemeral 
streams, Sewage, Nitrogen, Groundwater, Sewage 
disposal, Waste disposal, Sewage treatment, Arizo- 
na, Nitrates. 


Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


Ephemeral stream channels are used by some 
southwestern communities for -dlspol of sewage 
effluent. One of these communities is Tucson, Ari- 
zona. A column study was conducted to determine 
the interrelationships am nitrogen transforma- 
tions, infiltration ane, and development of a black 
layer di a effluent recharge. Experi- 
uel incl of columns with riv'ex 
sand and ane y flooding them with sewage 
effluent. Infiltration rates and manometer readings 
were recorded daily and samples of inflow and 
outflow were collected and analyzed for the var- 
ious nitrogen compounds. The results are present- 
ed. Infiltration rates decreased rapidly upon a aA - 
cation of sewage. A black layer developed wi 

few days, the thickness of which was idvatanly 
related to the infiltration rate. There was no appar- 
ent relationship between black layer development 
and reduction in total nitrogen, but most of the 
nitrogen was in the wrong form for denitrification, 
making this part of the results inconclusive. The 
mee of total nitrogen removal was greater for 

ower infiltration rates. (Jamail-Arizona) 

W79-06107 


THEORY OF CLARIFIER OPERATION. I. 
QUIESCENT-HINDERED SETTLING OF 
FLOCCULATING SLURRIES, 

Associated Water and Air Resources Engineers 
Inc., Nashville, TN. 

J. H. Clarke, A. N. Clarke, and D. J. Wilson. 
Separation Science and Technology, Vol. 13, No. 
9, p 767-789, 1978. 9 fig, 51 ref, 7 tab. 


Descriptors: *Clarifiers, *Operation and mainte- 
nance, *Mathematical models, Simulation, Floccu- 
lation, Separation techniques, Equations, Waste 
water treatment, Waste treatment, Water pollution 
treatment, Theoretical analysis, Computer models, 
Model studies. 


The operation of quiescent (batch) clarifiers oper- 
ating in the Class III mode (hindered settling) with 
pagans + slurries is simulated by a set of nonlin- 
differential. equations, the continuity 
equa uations for the individual species of particles. 
e mathematical model predicts the expected re- 
sponse of the system to variation in input param- 
eters icle density, viscosity, icle size, clari- 
fier height, percent solids, particle size distribution, 
and particle disruption rates). Disintegration of the 
hs er P node by viscous drag forces is assumed 
rder. The equations are integrated nu- 
pears for the case of batch settling, and the 
dependence of settling characteristics on the pa- 
rameters of the model is studied. (See also W79- 
06113 and W79-06114) (Witt-IPC) 
W79-06112 


THEORY OF CLARIFIER OPERATION, II. 
HINDERED SETTLING OF FLOCCULATING 
SYSTEMS IN RECTANGULAR CLARIFIERS, 
Vanderbilt Univ., Nashville, TN. 

D. J. Wilson. 

Separation Science and Technology, Vol. 13, No. 
10, p 881-893, 1978. 2 fig, 3 ref, 6 tab. 


Descriptors: *Clarifiers, *Operation and mainte- 
nance, *Mathematical models, Simulation, Floccu- 
lation, Separation technique, Equations, Waste 
water treatment, Waste treatment, Water pollution 
treatment, Model studies, Theoretical analysis, 
Computer models. 


A mathematical model is presented for describing 
the steady-state operation of rectangular clarifiers. 
The model permits the examination of hindered 
settling of solids which are undergoing floccula- 
tion and floc disruption. The steady-state solution 
requires modest amounts of computer time and 
also lends itself to the analysis of quiescent settling 
in jar tests. Assumptions, possible expansions, and 
limitations of the model are discussed. (See also 
W79-06112) (Witt-IPC) 

W79-06113 


THEORY OF CLARIFIER OPERATION. III. 
SLUDGE BLANKET AND UPFLOW REACTOR- 
CLARIFIERS, 





Vanderbilt Univ., Nashville, TN. 

Se a 
echnology, VO » INO. 

10, p 895-915, 1978. 19 fig, 4 ref, 1 tat 


Descriptors: *Clarifiers, * tion and mainte- 
nance, *Mathematical models, Sludge, Hey =o 
tion, Separation techniques, uations, W: 


water treatment, Waste treatment, Water solletion 
treatment, Model studies, Theoretical analysis, 
Computer models, Design. 


The operation of three designs of axially symmet- 
ric continuous-flow upflow clarifiers is modeled by 
means of the continuit —— presented earlier. 
Class III operations chin with art 
culating slurries is considered, and the "oa 33 
cles are permitted to disintegrate under influ- 
ence of viscous drag forces by a first-order act 
ess. The equations are raooedet By numerically, and 
the dependence of clarifier performance on clari- 
fier fer ‘ype and hydraulic loadings is explored. 
lications to the design of clarifiers are 
pete: . (See also W79-06112) y(Witt-IPC) 
W79-06114 


METHOD FOR RECYCLING PAPER MILL 
WASTE WATER, 

For primary bibliographic entry see Field 3D. 
W79-06115 


ANALYSIS OF SETTLING BASIN OPERATION 


Valtion Teknillinen Tutkimuskeskus, 
(Finland). Reaktorilaboratorio. 

R. Ki , E. Ramo, and K. Passinen 
Paperi ja Puu, Vol. 60, No. 11, P 695-698, 701- 702, 
November, 1978. 8 fig, 1 ref, 1 tab. English sum- 
mary. 


Descriptors: *Pulp wastes, Hep basins, *Oper- 
ation and maintenance, Pulp an ge ed industry, 
Waste water treatment, Effluents, Waste treatment, 
Water liution treatment, Water pollution 
sources, Regression analysis, Optimization, Math- 
ematical studies, Basins, Suspended solids. 


Otaniemi 


In attempting to o} nee the operation of pulp and 
paper industry effluent settling basins, prerequisites 
are the identification of the pertinent parameters 
and the quantitative es of their effects 
on the solids-removal efficiency. A study was con- 
ducted to demonstrate the ap’ Pefilvent” of statisti- 
cal methods to the analysis of effluent solids sedi- 
mentation. Correlation and regression analyses 
were used to interpret data from regular basin 
operating reports and time-series data obtained 
during a period of intensified basin input and 
— monitoring. The evaluation of regular 
rt data provi ed information on the average 
a ids-removal efficiency and its long-term vari- 
ation. The short-interval multiparamete monitoring 
data led to conclusions regarding the dynamic 
characteristics of the basin and gave indications of 
the relative importance of various eters to 
the overall efficiency of the process. The approach 
outlined seems to offer further developmental po- 
tential in data-processing and measurement tech- 
niques and has practical utility for improving the 
solids-removal efficiency of settling basins. 
(Brown-IPC) 
W79-06121 


EFFLUENT TREATMENT WITH ION-EX- 
CHANGE RESINS (TRATAMENTO DE 
EFLUENTES POR RESINAS DE TROCA 
IONICA), 

Rohm and Haas Brazil S.A. 

A. Nunes de Oliveira. 

O Papel, Vol. 39, p 51-58, August, 1978. 13 fig, 5 
ref, 4 tab. 


Descriptors: *Pulp wastes, *Waste water treat- 
ment, *Ion exchange, Resins, Wastes, Waste treat- 
ment, Industrial wastes, Water pollution treatment, 
Water pollution sources, Pulp and = industry, 
Effluents, Economics, Reliability, Kraft mills. 


ly we heeft pulp anil effivonse 
good A , and simplicity of 
ee equipment 's 


peal 


Stream Improvement, Inc., New York. 
For primary bibliographic entry see Field 3E. 
W79-06123 


WATER OF (PAPETERIES DE) VIRGINAL 
Lg EAUX PROPRES DE VIRGINAL) 


a Papeterie, Vol. 100, ay 11, p 455-456, 458-459, 
November, 1978. 4 fig, 4 , 


Descriptors: *Pulp 


CLOSED 
POUNDS, (IN JAP. 
Oji Paper Col. Ltd., Tokyo (J ae 
T. Horikoshi, O. Ebinuma, Y. ita, and H. 
j Ta Vol. 32, No. 9, p 541-547, September, 
appi, Vo 0. 9, p 241- 
1998. 8 fig 9 ref, 2 tab tab. English summary. 


Descriptors: *Pulp wastes, *Waste water treat- 
ment, *Flocculation, *Sedimentation, Wastes, In- 
dustrial wastes, Waste treatment, Water aieae 


treatment, Water pollution ae Pulp and 
industry, Effluents, —— hydroxide, Fivdopen 
ion concentration, oxygen demand, 


Lime, Sludge, Silica, ‘Chemical precipitation, Alu- 
minum sulfate, Closed system, Entringite. 


Treatment ~! pulp mill effluents with Ettringite 
(prepared by aluminum sulfate with cal- 
cium og hat at otf 11 or higher) removed = 
better than alum and massive lime dosing. 
resulting codinaadiaien sludge om o~ wood ae a 
closed-system operation. of Ettringite 
compounds in this closed ouur'’ were elucidated 
by x-ray analysis. Interferences by other com- 
pounds, such as silica and green affect 
the operation of the closed system, and they should 
be removed. (See also W79-01758) (Brown-IPC) 
W79-06127 


STUDY OF SULFATE PULP MILL EFFLUENT 
TOXICITY (ESTUDIO DE LA TOXICIDAD DE 
LOS EFLUENTES DE UNA FABRICA DE 
PASTA AL SULFATO), 


For primary bibliographic entry see Field 5C.° 
W79-06128 


aa reap hg OF WATER POLLUTION 
PULP PAPER INDUSTRY 


(ASPECTOS GENERALES DE LA CONTAMIN: 
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ACION DEL AGUA POR LA INDUSTRIA DE 
PULPA Y PAPEL), 

For primary bibliographic entry see Field 5C. 
W79-06130 


TREATMENT OF PAPERMAKING _ EF- 
pre ted (TRAITEMENT D’EFFLUENTS DE 


iste Rhone pes Textile Progil (France). 
B. Ancelle, and S. 

French Patent No. 23 23s0 063. Issued December 9, 
1977. 8 p. 8 claims. 


: *Patents, *Pulp wastes, *Waste water 
a Wastes, Industrial wastes, Lg, 
industry, Effluents, Waste treatment, Water 

lution treatment, Water 
wastes, Flocculation, 


A for treating pulp mill effluents (especial- 
y plant effluents) involves addition of a 
tt at a level below that required for proper 

tion me then aise) the mixture to 


W79-06131 


lution sources, 
trafiltration. 


DECOLORATION OF 


aang Bolohan, and R. Turchevici. 
Celuloza si Hirtie, Vol 27, No 2, p 60-68, April/ 
June, 1978. 12 fig, 6 ref, 6 tab. 


ig *Pulp wastes, *Waste water treat- 
*Decoloration, *Chemical precipitation, 
Wastes, Industrial wastes, Waste treatment, Water 
lution treatment, Water pollution sources, Pulp 
and paper industry, Effluents, Color, pontine 
» Aluminum chloride, Calcium hydroxide, 
ulfa ae chloride, Activated layer a 
Costs, ge, Coagulation, Separation tech- 
Softwood, Kraft mills. 


Hee 


several chemical coagulants investigated in 

mill (5% solutions of calcium hydroxide, 
inum sulfate, aluminum chloride, ferric chlo- 
and ferrous sulfate, as well as activated 
), the lime treatment was found to give the 
ts with regard to cost and ease of filtra- 
f the resulting sludge precipitate. (Brown- 


W79-06134 


ang 


a8 


Descriptors: egy 9 — wastes, *Waste 
water treatment, * Bleaching wastes, 
Wastes, Industrial ba “Waste treatment, Water 
pollution treatment, Water pollution sources, Pulp 


and paper ind , Effluents, Aluminum, Sang 
Calcium, Ions, Co lor, Chemical oxygen demand, 
Hydrogen ion concentration. 


iron, and calcium ions are released 

from fom fy ah acidification with the chlorination- 

uent from a kraft bleach plant. The result- 

ing ing lrry fe vey removes the color from the 

mito. 7 effluent. One gram of fly 

are requires fires 157 ml of the chlorination-stage efflu- 

ent to release the maximum amount of metal ions. 

Treatment of one liter of caustic extraction-stage 

effluent (color of 36,600 APHA units, COD of 

Be pea in 2) 5. fy oh wits vid 3.6 

chlorination-stage effluent (color of 650 

APHA units, COD of 765 ppm) resulted in 93% 

color and 73% COD removals. The o Page wren pH 

for color removal is approximately 4.6. Acidifica- 

tion of fl 
not as 


ash with chlorination-stage effluent is 
fective as with HCl because the effluent 
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pH of 1.64 is not low eno and the dissolved 

unds in the effluent react with the 
mechanism of color removal and 

the behavior of the ap Aes ge by this treat: 

ment are also briefly ussed. (Swichieaberg. 


IPC) 
W79-06135 


AERATED LAGOON TREATMENT OF 


E. G.-H. Lee, J. C. Mueller, and C. C. Walden. 
Canadian Pulp and Paper Association, Transac- 
tions of the Technical Section, Vol. ye No. 1, p 
TRI15-TR18, March, 1978. 4 fig, 12 ref, 6 tab. 


Descriptors: *Pulp wastes, *Waste water treat- 
ment, *Aerated lagoons, “Temperature, Wastes, 
Industrial wastes, Waste treatment, Water pollu- 
tion pei Miles Melee d lution treatment, Bioc! 


= | OXY; oxicity, Lagoons, Sus; 
slid, Sage, Pu Pulp and paper industry, upended 


pcre studies that aerated lagoons for 
bleached raft mil effluents perform satis- 
fact ly up to about 45-50 C. Five-day gre re- 
moval and detoxification to drop 
suentame a pended Hide (biomass) dis; A 
juor sus; 80) to disperse 
also increases at temperatures above 50 C, resi 
slud ty, sludge washout, 
eugenied solids levels in effluents. (Swit- 
chenberg-IPC) 
W79-06136 


UTILIZATION OF SPENT SULFITE LIQUOR 
BY PEKILO FERMENTATION AND ULTRA- 
FILTRATION, 
Finnish Pulp and Paper Research Inst., Helsinki. 
K. Forss, R. Kokkonen, H. Sirelius, and P.-E. 
Sagfors. 
Canadian Pulp and Paper Association/TAPPI In- 
breve oR S978, Prep ag Canada, 
tember 12- rinted Proceedings 
(CPPA Technical Section, Montreal, Quebec, 
Canada), p 97-102. 11 fig, 3 ref. 


prog tors: *Sulfite liquors, *Waste water treat- 
Ultrafiltration, *Fermentation, Wastes, In- 
dustrial wastes, Pulp and paper industry, Effluents, 
Water pollution treatment, Water pollution 
sources, Waste treatment, F countries, 
pwn ae Lignins, Lignosulfonates, Industrial water, 
oteins. 


Protein can be produced from spent sulfite 
bs a by means of the Pekilo process. re 
made of the interaction of the Pekilo 
pitas with the ultrafiltration process to find 
sible Soe ies of their simultaneous application. 
The results show that fermentation of spent sulfite 
liquor prior to ultrafiltration its a reduction in 
| Se size of ~ Sig aaioeioreeged vee on 
production 0! molecular-weight lignosulfon- 
ates, and also the requirement of wash 
water, producing a filtrate which is suitable for 
acme by hyperfiltration. (Swichtenberg- 
W79-06137 


BIOLOGICAL CONTROL ALTERNATIVES 
FOR A SULFITE MILL (EFFLUENT) 
Finnish Pulp and Paper Research Inst., Helsinki. 
E. Meloni. 
Canadian Pulp and Paper Association/TAPPI In- 
ternational Sulfite Conference, Montreal, 

tember 12-14, 1978, Preprinted Proceedings 
(CPPA Technical Section, Montreal, Quebec, 
Canada), p 81-86. 4 fig, 7 ref, 4 tab. 


Descriptors: *Sulfite liquors, *Biological treat- 
ment, *Waste water treatment, |p wastes, 
Wastes, Industrial wastes, Water pollution treat- 
ment, Water pollution sources, Pulp and paper 
industry, Effluents, Foreign countries, Euro 

Yeasts, Candida utilis, Proteins, Alcohols, Bio- 
chemical oxygen demand, Phosphorus compounds, 






57 


ee He gg. sony! Capital costs, Operating 
‘aste treatment, Water pollution 
pa Finland, Condensates, Sulfite pulp mill, 
Ethanol, Sulfite alcohol. 
Biological treatment and the manufacture of eth- 
orula (Candida utilis) yeast, or Pekilo pro- 
tein were uated as alternative methods for the 
pollution control of pe gr mnaal condensates from a 
sulfite pulp mill. All of these processes, with the 
exception of alcohol manufacture, reduce the or- 


as Lege wal =) discharged from the mill, but 
harge of phosphorus and nitrogen. 
Although biolo; luent treatment involves 


the lowest capital and operating cost, it remains 
most_ expensive alternative, since the other 
— yield a saleable product. (Swichtenberg- 


W79-06138 


PILOT PLANT STUDIES OF BIOLOGICAL 
TREATMENT OF MAGNESIUM-BASE SUL- 
FITE MILL EFFLUENT--AERATED STABILI- 
ZATION BASIN AND ROTATING BIOLOGI- 
CAL SURFACE, 

Ontario-Minnesota Pulp and Paper Co., Ltd., Fort 


Frances. 
Gonadion Pel aad Peper Aservistion’TAPET. 
Canadian Pulp and Paper Association/TAPPI In- 
ternational Sulfite Conference, Montreal, Canada, 
tember 12-14, 1978, Preprinted Proceedings 
CPPA Technical Section, Montreal, Quebec, 
), p 69-80. 4 fig, 12 ref, 3 tab. 


Descriptors: *Sulfite liquors, *Waste water treat- 
ment, *Biological treatment, Wastes, Industrial 
wastes, Waste treatment, Water pollution treat- 
ment, Water pollution sources, Pulp wastes, Pulp 
and paper industry, Effluents, Foreign countries, 
Canada, Biochemical oxygen demand, Aerated la- 

goons, Oxidation lagoons, Nutrients, Suspended 
Solids, Sludge, ms, Newsprint mills, Spent 
sulfite liquor, Rotating biological contactor. 


Magnesium-base spent sulfite liquor (SSL) was 
pretreated with aqueous ammonia and phosphoric 
acid and biologically treated in an aerated stabiliza- 
tion basin (ASB) at loadings of 4 and 12 lb BOD/ 
1000 cu ft/day for retention periods of 20 and 7 


days, respectively. Rin 2-yr study was carried out 
at a Canadian ted newsprint mill during 
both summer one ter months. BOD reductions 


were satisfactory. The influence of nutrients on 


BOD reduction was determined. Basin suspended 
solids were er at the shorter residence time. 
Column settleability tests showed that about 50% 


of the effluent solids were readily settleable but 
upflow rates less than 625 day-ft would be 
needed to remove most of the solids. Filter leaf 
tests revealed that the settled solids would be diffi- 
cult to dewater on a vacuum filter. It was conclud- 
ed that BOD reduction in an ASB is feasible but 
vou clarification and sludge dewatering make the 
impractical. Similar studies on the BOD 
edeotion of SSL were conducted with a rotating 
biological contactor (RBC), Although BOD reduc- 
tions of over 80% were achieved on occasion, the 
overall performance of the unit was erratic. Be- 
cause the unit had an inte; clarifier, sludge 
settleability was not adequately characterized. 
settled sludge showed wide variations in its chistes: 
teristics. The RBC pee was very sensitive 
to fluctuations in feed properties. (Swichtenberg- 


IPC) 
W79-06139 


ASSESSMENT OF THE ABILITY OF BIO- 

LOGICAL TREATMENT TO DETOXIFY EF- 

FLUENTS FROM SULFITE MILLS PRACTIC- 

ING CHEMICAL RECOVERY, 

Beak Consultants Ltd., Montreal (Quebec). 

S. Schneiderman, and G. A. Allard. 

Canadian Pulp and Paper Association/TAPPI In- 

ternational Sulfite Conference, Montreal, Canada, 
tember 12-14, 1978, Preprinted Proceedings 

(CPPA Technical Section, Montreal, Quebec, 

Canada), p 49-58. 12 ref, 16 tab. 


Descriptors: *Pul Pulp wastes, *Sulfite liquors, *Waste 
water treatment, *Biological treatment, Detoxifica- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


tion, Wastes, Industrial wastes, Water pollution 
treatment, Toxicity, Water pollution sources, 
Waste treatment, Pulp and paper industry, Ef- 
fluents, Activated sludge, Aerated lagoons, Bio- 
chemical oxygen demand, Operation and mainte- 
nance, Design, United States, Chemical recovery, 
Spills, Sulfite pulp mills. 


According to a survey of seven U.S. sulfite pulp 
mills, aerated lagoon systems and activated sludge 
treatment are capable of effluent detoxification ir- 
respective of the form of chemical recovery. Four 
of the 7 treatment systems detoxified irres ~ 
of the form of chemical recovery. Four of the 7 
treatment systems detoxified 100% of the time; the 
remaining 3 mills exhibited lesser degrees of de- 
rece en frequency. BOD removal was general- 
ood, ranging from 73 to 91%, except at two 
lis where the BOD removals were 45 and 60%. 
zi design "ea ee and frequency and 
duration of feuor spill strongly affect the ability of 
biological treatment to detoxify sulfite mill ef- 
fluents. No consistent relationship was found be- 
tween pulping base or wood species and detoxifica- 
tion. ¢ mo PC) 
W79-06 


PURIFICATION OF HIGH-ASH 
WASTEWATERS IN FLOTATION SAVEALLS 
(OCHISTKA VYSOKOZOL’NYKH STOCH- 
NYKH VOD NA FLOTATSIONNYKH LO- 
VUSHKAKH), 

Vsesoyuznyi-Nauchnyi Planovii Otdel Bumazhnoi 
Promyshlennost, Moscow (USSR) 

V. A. Kopylov. 

Bumazhnaya Promyshlennost’, No. 10, p 28-29, 
October, 1978. 2 fig, 1 tab. 

Descriptors: *Pulp wastes, *Waste water treat- 
ment, *Flotation, Wastes, Pulp wastes, Industrial 
wastes, Water pollution treatment, Waste treat- 
ment, Water pollution sources, Pulp and paper 
industry, Effluents, Aeration, Water purification, 
Suspended solids, White water(Paper machines), 
Savealls, Aluminum oxide, Polyacrylamide, Rosin. 


A study of ways to increase the efficiency of 
flotation savealls, so that they can be used for 
treatment of white water from the manufacture of 
high-ash content papers, showed that the air can be 
utilized more effectively when the tank inlet is 
located tangentially near its bottom; the height of 
the head tank should not exceed 10-12 m. A further 
increase of saveall efficiency can be achieved by 
the addition of chemical agents (aluminum oxide, 
polyacrylamide, and rosin size) in doses depending 
on the suspended solids content. With a combina- 
tion of these chemicals, a degree of purification of 
up to 99% was obtained for effluent containing up 
| - mg/liter of suspended solids. (Stapinski- 
Cc 
W79-06142 


OXIDATIVE TREATMENT OF INDUSTRIAL 
WASTEWATER, 

Industrial Environmental Research Lab.-Cincin- 
nati, Edison, NJ. 

F. Ellerbusch, and H. S. Skovronek. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-276 268, 
Price codes: A02 in paper copy, AOI in microfiche. 
Technical Report EPA-600/J-77-057. 1977. 9 p, 7 
fig, 3 tab, 55 ref. 


Descriptors: ‘Industrial wastes, *Oxidation, 
*Waste treatment, *Performance, *Costs, Oxida- 
tion lagoons, Activated sludge, Incineration, Aer- 
ated lagoons, Ozone, Electrolysis. 


Oxidative industrial waste treatment processes are 
defined, categorized, and discussed. Biological, 
chemical, and thermal methods, categorized as oxi- 
dative destruction, reductive destruction, and non- 
destructive, separation processes, are considered. 
Advantages, disadvantages, and generalized cost 
comparisons are presented. Energy use or produc- 
tion is also considered. US Environmental Protec- 
tion Agency projects are identified as examples. 
Some systems discussed include activated sludge, 
sludge incineration, multiple oxidation channels, 





oxidation pond, aerated lagoon, and the PACT 
system. Ozone treatment of electroplating wastes, 
alkaline oxidation pulping, and electrolytic oxida- 
tion of plating wastes, are outlined. (Small-FIRL) 
W79-06144 


PROCESSING RAW SEWAGE BY ULTRAFIL- 
TRATION 

David W. Taylor Naval Ship Research and Devel- 
opment Center, Bethesda, MD. 

L. R. Harris, and C. M. Adema. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as AD-A041 607, 
Price codes: A02 in paper copy, AO1 in microfiche. 
Report MAT-77-79. April 1977. 15 p, 2 fig, 5 tab, 
25 ref. 


Descriptors: *Filtration, *Membranes, *Membrane 
processes, *Sewage effluents, “Water quality 
standards, Water pollution, Waste water treatment, 
Waste water disposal, Suspended solids, Coliforms. 


Four filtration configurations were evaluated for 
the treatment of raw sewage to produce effluent 
which meets discharge regulations for marine sani- 
tation devices. One microfiltration unit and nine 
ultrafiltration systems were operated and four fil- 
tration configurations were tested: tubular, hollow 
fiber, spiral wound, and plate and frame. Pretreat- 
ment and cleaning requirements for each system 
were assessed. Parameters evaluated for each 
system included relative flux decline, maintenance, 
rejection of fecal coliforms, and removal of sus- 
pended solids. The 1980 effluent discharge stand- 
ard requires that waste water contain <150 mg/ 
liter of suspended solids and <200 fecal coliform 
bacteria per 100 ml. All the systems investigated 
produced an effluent which met the suspended 
solids limitations and all but two systems produced 
effluent that met the coliform requirements. Fur- 
ther research with non-cellulosic tubular mem- 
branes with a l-inch interior diameter and with 
hollow fiber membranes in conjunction with a 
biological oxidation system was recommended. 
Comparison of these systems with a plate and 
membrane design was also suggested. (Lisk-FIRL) 
W79-06146 


CONTROL OF VIRUS PATHOGENS IN MU- 
NICIPAL WASTEWATER AND RESIDUALS 
BY IRRADIATION WITH HIGH ENERGY 
ELECTRONS, 

New Hampshire Univ., Durham. Dept. of Microbi- 
ology. 

T. G. Metcalf. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-272 347, 
Price codes: A04 in paper copy, AO1 in microfiche. 
1977. 64 p, 18 fig, 2 tab, 19 ref. 


Descriptors: *Radiation, *Waste water treatment, 
*Disinfection, *Viruses, *Sewage treatment, Per- 
formance, Seasonal, Water pollution. 


Electron radiation was used to disinfect waste 
water based on inactivation of enteric viruses. 
Trials with an in-line installed radiation unit at the 
city of Boston’s Municipal Waste Treatment Plant 
on Deer Island confirmed results obtained at the 
High Voltage Research Laboratory, MIT. Radi- 
ation doses needed for disinfection were calculated 
from D(10) values determined for test enteric vir- 
uses and natural virus numbers found per unit 
volume of a vwaste water residual. Disinfection of 
fresh raw sewage was estimated to require at least 
400 kilorads/ml doses. As much as 600 kilorads/ml 
may be required during the summer months, based 
on peak concentrations of 1000 PFU/ml. Disinfec- 
tion of waste water effluents was estimated to 
require a maximum of 400 kilrads/gal. Acid adjust- 
ment of a residual pH 3.7 or addition of aluminum 
or ferric chlorides, enhanced radiation effective- 
ness. Also, a method was developed for recovery 
of test virus from large volumes of digested sludge 
which permitted recoveries of 50% of test virus 
incorporated into five gal samples. (Small-Firl) 
W79-06148 


ALUM ADDITION AND STEP-FEED STUDIES 
IN OXYGEN-ACTIVATED SLUDGE, 


pent of Environmental Services, Washing- 


DF. Bish Bishop, J. A. Heidman, R. C. Brenner, and J. 
tamber 

Available from the National Technical Information 
Service, Spri Fas, ay ‘yf PB-272 892, 
Price codes: A 3 in p 


OF pete ee 
Report EPA-600/2- 7166 1977. 1 pes 10 tab, 


Descriptors: *Activated sludge, *Oxy, 
ments, *Performance, *Suspended solids, *Phos. 
phorus, Lime, Municipal wastes, Sludge treatment. 


A ping How, oxygen-activated sludge process was 


and with lime addition to prevent the process pH 
from decreasing below 6.4. The pollutant removals 
from the primary effluent ranged from 82 to 92% 
for BOD (7.4 to 19 mg/liter of residual BOD), 
from 52 to 84% for suspended solids (17 to 56 mg/ 
liter of residual suspended solids), and from 54 to 
ual P) for phosbotes (1.05 to 3.26 mg/liter of resid- 
¥. Conan Y seaovel OG bee 

ratio with an av total residual P 

of 1.08 mg/liter. In the second p! of the study, 
he oxygen-activated sludge process was operated 
in a step-feed configuration consisting of a sludge 
oxygenation stage followed by three stages of 
oxygen aeration sat ee ae omy sontberpaed 
luent fed to each si step configuration 
clearly reduced the solids loading to the clarifier 
and provided an average pom MLSS of more 


than 6500 iter. Excellent ee removal was 
realized with the step operation. Ei aig ood ni 
cent removal from the primary effluent res’ 


with an effluent BOD of 10 mg/liter and a soluble 
filtered effluent of less than 3 mg/liter. The COD 
and suspended solids residual averaged 43 
pr 23 bw “hers respectively. bee usage in the 
co sor al bic significantly less than the 
i achieved in co-current contacting. 
sO pica 


W79-06149 


ACTIVATED CARBON TREATMENT OF 

KRAFT BLEACHING EFFLUENTS, 

Saint Regie Paper Co., Cantonment, FL. 

E. W. Lang, J. W. Stephens, and R. L. Miller. 

Available from the National Technical Information 

Service, Springfield, VA 22161 as PB-271 078, 

= codes: A04 in Paper copy: A04 in pees 
, AOl in microfiche. Report EPA-600/2-77- 

119, 977. 54 p, 12 fig, 6 tab, 12 ref, append. 


Descriptors: *Pilot plants, *Activated carbon, 
*Color, *Organic matter, *Bleaching wastes, Pulp 
and paper industry, Pulp wastes, Costs, Perform- 
ance, Adsorption. 


A pilot plant study investigated the removal of 
color and organic contaminants from kraft pulp 
bleaching plant effluent by adsorption in activated 
carbon. The caustic bleach effluent, which be 
tains 80% of the color from pulp bleachin; eo 
decolorized when pH was adjusted to 2. 
spent carbon could be regenerated with caustic 
solution for an average of 11 adsorption-regenera- 
tion cycles before thermal regeneration was neces- 
sary. The pH of feed, feed rate, effluent from 
bleaching of hardwood and softwood, caustic re- 
quirements for regenerating the carbon, and con- 
centration of color in feed, were studied. The 
process was technically sound. It can remove 94% 
bf the color and 84% of the total organic carbon 
from caustic bleach effluent from the bleaching of 
softwood. Capital and operating cost estimates are 
presented for full-scale plants. Variations in design 
and their cost effects are discussed. The process is 
generally more expensive than alternative process- 
es for reducing color such as resin adsorption, 
ultrafiltration, or bleach sequence modification. 
(Small-Firl) 
W79-06151 


POWDERED ACTIVATED CARBON ADDI- 
TION AT THE WOODSTOCK WATER POLLU- 
TION CONTROL PLANT, 
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Gore and Storrie Ltd., Toronto (Ontario). 

T. Alkema, and R. Luscombe. 

Ministry of the Environment, Ontario Technical 
Report E.01. 1978. 20 p, 1 fig, 7 tab. 


Descriptors: *Activated carbon, *Waste water 
treatment, “Granules, *Pilot plants, *Performance, 
Biochemical oxygen demand, Color, Oxidation, 


A pilot plant study of the effectiveness of pow- 
dered activated carbon (PAC) addition to the sec- 
ondary treatment section at the Woodstock Water 
Pollution Control Plant was conducted. PAC was 
 eaylng 3 Bore both plant aeration oo. A sam- 
pling be program determin: e impact 
iredlan conta seta inaeer No Soestiets 
ting its were ined. No i it im- 
provement in BOD removal was found. PAC had 
no impact on heavy metal removal. Color removal 
in the treatment section as much im- 
ved with PAC addition. Also, oxidation of 
-N was improved. This increased ammonia 
removal which was important at this particular 
a because a large percentage of the effluent 
ID is normally contributed by the nitrogenous 
oxygen demand. (Small-Firl) 
W79-06152 


CHARACTERISTICS OF EFFLUENTS FROM 
SEPARATE SEPTIC TANKS TREATING GREY 
WATER AND BLACK WATER FROM THE 
SAME HOUSE, 

Ontario Ministry of the Environmental, Toronto. 
Pollution Control Branch. 

M. Brandes. 

epael Report W 68, 1977. 32 p, 3 fig, 6 tab, 30 


Descriptors: *Waste water treatment, *Septic 
tanks, *Domestics wastes, Sludge, *Performance, 
Sewage, Coliforms, Phosphorus, Nitrogen, Soil fil- 
ters. 


The chemical and bacteriological characteristics of 
septic tank effluents from two separate tanks used 
by one house for grey water and black water 
(toilet) treatment were studied for nine months. 
The household used only phosphorus free deter- 
gents. For the grey water septic tank effluent, the 
concentrations of total phosphorus and total Kjel- 
dahl nitrogen were 1.4 and 11.3 mg/liter, respec- 
tively. These values are about 10 times lower than 
the toilet waste water septic tank effluent. Total 
and fecal coliform organisms in the grey water 
septic tank were higher than in the effluent from 
the toilet septic tank. Grey water levels were 
24,000,000 and 1,400,000 ml, respectively. The 
effect of soil filters on removal of chemical and 
bacteriological contaminants from the septic tank 
effluents is discussed. Sludge accumulation rates 
were determined: 8.3 liters/person/yr for the grey 
water tank and 65.7 liters/person/yr for the toilet 
water septic tank. Grey water septic tank cleaning 
were about 8 to 10 times less frequent than recom- 
mended time intervals for no household septic 
tanks. (Small-FIRL) 

W79-06161 


NITRIFICATION OF A SECONDARY MUNICI- 
PAL EFFLUENT USING A ROTATING BIO- 
LOGICAL CONTACTOR, 

Ontario Ministry of the Environment, Toronto. 
Waste Water Treatment Section. 

T. Hewitt. 

Research Publication 71, 1978. 41 p, 11 fig, 6 tab, 
25 ref, 1 append. 


Descriptors: *Municipal wastes, *Nitrification, Ro- 
tati flow, *Mechanical equipment, Hydraulics, 
Aerobic bacteria, Oxidation, *Ammonia, *Aerobic 
treatment, Waste water treatment, Performance. 


The feasibility of using the Rotating Biological 
Contactor (RBC) process for biological nitrifica- 
tion of a non-nitrified, secondary municipal efflu- 
ent was evaluated. Tests were conducted in both 
summer and winter in Ontario which established 
that the RBC process could produce a consistent, 
well-nitrified effluent. During summer tests, nitrifi- 
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Waste Treatment Processes—Group 5D 


cation efficiency decreased as hydraulic loadin 
was increased from 0.8 Imperial epd/sq ft to 3. 
Imperial gpd/sq ft. A hydraulic loading of 3.2 
Imperial gpd/sq ft produced an effluent of 0.77 
mg/liter average NH3-N, with 71% of the effluent 
samples containing less than 1 mg/liter NH3-N. As 
disc rotational speed increased from 1 rpm to 2 
rpm, nitrification efficiency increased. During 
winter, at constant hydraulic loading, nitrification 
efficiency decreased as waste water temperature 


gpd/sq ft produced an effluent of 1.05 mg/liter 
average NH3-N with 79% of the effluent samples 
contataing less than 2 mg/liter NH3-N. Total re- 
covery of nitrification was limited and recovery 
time was lengthy after two successive upsets. 
(Small-FIRL) 

W79-06162 


THE RELATION OF SOIL CHARACTERIS- 
TICS TO THE FAILURE OF DOMESTIC 
WASTE-WATER DISPOSAL SYSTEMS, 
Vermont Univ., Burlington. 

F. R. Magdoff. 

Available from the National Technical Information 


Service, Sp eld, VA 22161 as PB-294 809, 
Price codes: A04 in paper copy, AOI in microfiche. 
Water Resources Research ter Technical Com- 


pletion April 1979. 46 p, 11 fig, 11 tab, 26 
ref. OWRT A-025-VT(1). 


Descriptors: *Waste water disposal, *Septic tanks, 
Soil clogging, Mound systems, Clay soils. 


Laboratory and field experiments were conducted 
to assess design criteria and performance of mound 
systems for septic tank luent disposal on clay 
soils. Laboratory experiments indicated that the 
mound fill might clog if high rates of effluent 
application are used (greater 3 cm/day) or the 
height of fill is insufficient to allow for well oxi- 
dized conditions near the infiltrative surface of the 
fill. Thirty centimeters of fill or more appear nec- 
essary to reduce the development of clogging. 
Clogged surfaces could recover infiltrative capac- 
ity if they were allowed to rest under aerobic 
conditions. Field exparinenss clearly showed the 
superiority of mound systems to subsurface dispos- 
al, especially during wet years. Moisture tension 
patterns in the fill of mound systems indicated that 
while during the winter clogging of the infiltrative 
surface may begin, summer conditions appear to 
cause a recovery of the infiltrative capacity. At no 
time was seepage noted around the experimental 
mound systems. 

W79-06165 


COST ESTIMATES FOR CONSTRUCTION OF 
PUBLICLY-OWNED WASTEWATER TREAT- 
MENT FACILITIES, 1976 NEEDS SURVEY. 
VOLUME 1, 

Environmental Protection Agency, Washington, 
DC. Office of Water Program Operations. 

J. A. Chamblee. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-266 717, 
Price codes: AOS in paper copy, AOI in microfiche. 
Report 430/9--76--010, 1977. 62 p, 41 tab, append. 


Descriptors: *Costs, *Waste water treatment, 
*Public utilities, Sewers, Infiltration, Storm runoff, 
Overflow, Rehabilitation. 


Cost estimates are presented for needed publicly- 
owned waste water treatment facilities as part of a 
report to Congress. qe categories are covered: 
Secondary treatment, Higher than secondary treat- 
ment, Correction of infiltration/inflow, Major re- 
habilitation of sewers, New collector sewers, New 
interceptor sewers, Control of combined sewer 
overflow, and Treatment and/or control of storm- 
waters. EPA’s assessment of the need for construc- 
tion of municipal wastewater treatment facilities to 
serve 1990 populations is $95.9 billion in categories 
1-5, and an additional $54.1 billion for control of 
stormwaters. The states’ estimate for the same 
needs are $100.4 billion for the first five categories 
and $57.2 billion for stormwaters control. (See also 
W79-06324) (Small-FIRL) 

W79-06323 


COST ESTIMATES FOR CONSTRUCTION OF 


PUBLICLY-OWNED WASTEWATER TREAT- 
MENT FACILITIES. VOLUME 2. SUMMARIES 
OF TECHNICAL DATA CATEGORIES I-IV. 
1976 NEEDS SURVEY, 

Environmental Protection Agency, Washington, 
DC, Municipal Construction Div. 

J. A. Chamblee. 

Available from the National Techni¢al Information 
Service, Springfield, VA 22161 as PB-266 718, 
Price codes: AO5 in paper copy, AOI in microfiche. 
Report 430/9--76-011, 1977. 81 p, 8 fig, 26 tab, 2 
append, 


Descriptors: *Costs, “Waste water treatment, 
*Public utilities, Sewers, Infiltration, Storm runoff, 
Overflow, Rehabilitation. 


Technical data are presented from the 1976 Needs 
Survey for Waste Water Treatment Facilities as a 
supplement to the Cost Estimate Report to Con- 
gress. Categories of needs include: Secondary 
treatment and best practicable waste water treat- 
ment technology, More stringent treatment, Infil- 
tration/inflow correction, Sewer system replace- 
ment or major rehabilitation, New collectors and 
appurtenances, New interceptors and appurte- 
nances, Correction of combined sewer overflow, 
and Treatment and/or control of stormwater. (See 
also W79-06323) (Small-FIRL) 

W79-06324 


DEWATERING SEWAGE SLUDGE BY ELEC- 
TRO-OSMOSIS. PART 1, BASIC STUDIES, 
Electricity Council Research Centre, Capenhurst 
(England). 

J. G. Sunderland. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-276 411, 
Price codes: A03 in paper copy, AO! in microfiche. 
Report, 1976. 26 p, 6 fig, 7 tab, 7 ref, 1 append. 


Descriptors: *Electro-osmosis, *Sludge treatment, 
*Dewatering, *Electrodes, *Polymers, Sewage 
sludge, Design criteria, Performance, Municipal 
wastes. 


The thickening of sewage sludge by electro-osmo- 
sis On a continuous basis was found feasible in 
laboratory-scale experiments. Sewage sludge from 
an anaerobic digester was used in the study and 
contained about 3% solids. The types of dewater- 
ing apparatuses tested included: a cylindrical cell 
with horizontal parallel electrodes, a dipped cell 
configuration, a rotating drum cell, and a moving 
belt cell. Applied voltage ranged from 10-30 volts 
at pumping rates which varied from 1.92-11.4 ml/ 
min. Employing a fixed and a moving polymer 
mesh belt (1 cm/15-20 sec) at pumpiag rates of 4.0- 
5.2 ml/hr/sq cm, a final solids content of 26-28% 
was achieved. Currents applied ranged from 3.0- 
5.6 amps; power requirements correlated closely 
with the initial solids content of the sludge. The 
laboratory experiments indicated there would be 
no problems with scale-up of the electro-osmosis 
dewatering procedure. Polymer mesh belts drawn 
across static vertical cathodes were considered fea- 
sible on a commercial-plant scale. (See also W79- 
06326) (Lisk-FIRL) 

W79-06325 


DEWATERING SEWAGE SLUDGE BY ELEC- 
TRO-OSMOSIS. PART II SCALE-UP DATA, 
Electricity Council Research Centre, Capenhurst 
(England). 

D. Ellis, and J. G. Sunderland. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-276 412, 
Price codes: A02 in paper copy, AO! in microfiche. 
Report 1977. 25 p, 7 fig, 6 tab, 2 ref. 


Descriptors: *Dewatering, 
*Electro-osmosis, “Performance, “Costs, Elec- 
trodes, Design, Biochemical oxygen demand, 
Chemical oxygen demand, Sanitary engineering. 


*Sewage treatment, 


A project scale rig for the electro-osmotic dewa- 
tering of sewage was constructed. The moving belt 
and vertically disposed electrodes minimize floor 
area requirements and permit continuous removal 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


of solids from the electrode surface, eliminating 
batch operation. The rate of dewa! and hence 
the current can be maintained essentially constant, 
at constant voltage. A sewage cake of about 24% 
solids was achieved, together with effluent low in 
COD and BOD. methods of sludge” dewatering 
tween different methods of sludge dewa' 
Electrokinetic costs are related to initial so! 
concentration, and compare favorably with ¢ rm 
ventional techniques at and above about 8% initial 
solids. The process is probably not appropriate for 
the sewage treatment market, although much ~r] 
the myn is relevant to the nape 

other materials such as ball clay. (See also 

06325) (Small-FIRL) 

W79-06326 


ADVANCED TREATMENT APPROACHES 

FOR METAL FINISHING WASTEWATERS. 

PART I, 

Industrial Environmental Research Lab.-Cincin- 

nati, Edison, NJ. 

H. S. Skovronek, and M. K. Stinson. 

Available from the National Technical Information 

Service, Sprin yaw VA 22161 as PB-277 147, 

Price codes: A02 ner copy, AOl in microfiche. 

ae EPA-600/J-77-056a, 1977. 8 p, 12 fig, 1 tab, 
re 


Descriptors: “Industrial wastes, “Metallurgy, 
“Water pollution sources, “Ion exchange, *Elec- 
trolysis, Evaporation, Adsorption, Pilot plants, 
Chromium, Zinc, Nickel, Copper. 


New technologies for the control, recycle, and 
destruction of water pollutants generated in the 
electroplating and related industries, are described. 
Ion exchange, evaporation, cementation, electro- 
lytic processes, advanced chemical techniques, 
treatment of fluoborates, carbon adsorption, and 
starch xanthate, are discussed. Results of industrial 
and EPA pilot tests are presented. Pollutants being 
controlled are primarily: cyanide, chromium, zinc, 
nickel, and copper. An ion exchange process to 
recover aluminum from phosphoric acid waste 
generated by bright finishing of aluminum is 
described, as is the Reciprocating Flow lon Ex- 
change method. An electrolytic technique based 
on semiconductive beds of carbon particles for the 
reduction of hexavalent chromium and the oxida- 
tion of cyanides, was evaluated. Advanced chemi- 
cal techniques include the Kastone process with 
zinc recovery, and the Sulfex process. (See also 
W79-06328) (Small-FIRL) 

W79-06327 


ADVANCED TREATMENT APPROACHES 

FOR METAL FINISHING WASTEWATERS 

PART II, 

Industrial Environmental Research Lab.-Cincin- 

nati, Edison, NJ. 

H. S. Skovronek, and M. K. Stinson. 

Available from the National Technical Information 

Service, Springfield, VA 22161 as PB-277 148, 

Price codes: A02 in pus per copy, AO01 in microfiche. 

— EPA 600/J-77-0566 1977. 5 p, 8 fig, 1 tab, 
ref. 


Descriptors: *Industrial wastes, *Water pollution 
sources, “Reverse osmosis, *Electrodialysis, 
*Membrane processes, Separation techniques, Sol- 
vent extractions, Freezing, Costs, *Performance, 
Sludge treatment. 


New technologies for the control, recycle, and 
destruction of water pollutants generated in the 
electroplating and related industries, are described. 
Reverse osmosis, electrodialysis, newer membrane 
techniques, solvent-based systems, and freezing are 
considered. The advantages of reverse osmosis 
techniques include low capital cost, low space 
requirements, and low labor costs. Results of EPA 
tests with three new membranes were encouraging 
for PA-300, PBIL, and NS-100. A successful appli- 
cation of electrodialysis to nickel recovery is relat- 
ed as is unsuccessful attempt to recover cyanide. 
Donnan dialysis is being developed and shows 
oe in chromate and copper treatment. The 

DS system is described which utilizes a combina- 
tion of countercurrent rinsing and displacement by 


immiscible fluids to separate dissolved chemicals 
from rinse water, is described. Freezing is dis- 
cussed as a possible future treatment method. Con- 
trol options for sludge are considered briefly. (See 
also W79-06327) (Small-FIRL) 

W79-06328 


EVALUATION OF A VAPOR COMPRESSION 
DISTILLATION UNIT FOR LAUNDRY 
WASTEWATER REUSE, 

Army Medical Bioengineering Research and De- 
velopment Lab., Fort Detrick MD. 

J. J. McCarthy, and R. H. Chyrek. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as AD-A045 765, 
Price codes: A03 in paper copy, A01 in microfiche. 
Technical Report 7711. 1977. 44 p, 10 fig, 10 tab, 6 
ref. 


*Recycling, Waste water treatment, 
“Distillation, Domestic water, *La' Test- 
ing, *Performance, *Mechanical equipment, Water 
quality, Energy, Maintenance. 


A nominal 6 gph vapor compression distillation 
unit (VCDU) built by Chemtric, Inc. of Rosemont, 
IL, was evaluated using laundry waste water. 
Product water quality and energy use rates were 
ed, and operation and maintenance were 
monitored for a 16 wk period. Product water 
quality from the laundry waste water feed when 
compared with tap water was lower in turbidity, 
total solids, and conductivity, but higher in total 
organic carbon and chemical oxygen demand. 
en all heat was supplied solely by vapor com- 
pression, there was minimum energy use. Use of 
the storage tank heater caused maximum energy 
use. In actual operation, use of the storage tank 
heater averaged 655 watt/hr/gal of water pro- 
duced. Energy use rates were generally high be- 
cause of intermittent unit operation, lack of ade- 
quate operator controls, and severe maintenance 
problems. Energy use requirements were elevated 
by poor heat transfer conditions caused by varying 
water levels and convective currents in the sump 
and storage tanks. tion of the VCDU was 
stopped when foam the concentrated waste 
water began to carry-over into the product water 
in spite of a foam entrainment control medium. 
When foam carry-over became consistent, product 
water quality deteriorated rapidly. (Small FIRL) 
W79-06329 


CONCEPTUAL DESIGN OF A_ PILOT 
WASTEWATER IRRADIATION FACILITY, 
Army Facilities Engineering Support Agency, 
Fort Belvoir, VA. 

C. Everline. 

Available from the National Technical Information 
Service, Sprin rye so 22161 as AD-A047 788, 
Price codes: A copy, AO01 in microfiche. 
Final Report, 1977. eT z 36 fig, 21 tab, 1 append. 


Descriptors: *Ivradiation, Radiation, *Waste water 
treatment, “Sewage treatment, “Pilot plants, 
*Design, Microorganisms, Sampling. 


The design of a pilot waste water irradiation treat- 
ment plant is presented and discussed. To deter- 
mine the effects of irradiation on all phases 
of sewage treatment, the facility should be con- 
nected to an operating waste plant in such a 
manner that influent sewage can be sampled as 
well as primary, secondary, and tertiary effluent. 
Initial waste water composition will be analyzed 
for microbe concentration, surfactants, phenols, 
dissolved oxygen, and free chlorine. In the mixing 
and holding tank, the sewage could be chemically 
treated before irradiation. Irradiation time will be 
limited by a flow meter, and a recycle loop can be 
utilized. All effluent will be passed through a radi- 
ation monitor before being discharged. Plant 
layout and radiological protection are described, as 
are peripheral equipment design and source selec- 
tion. Nuclear design of the irradiator is also de- 
scribed. (Small-FIRL) 
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TOXICOLOGICAL INVESTIGATIONS OF 
PILOT TREATMENT PLANT WASTEWATERS | UTILIT 
AT HOLSTON ARMY AMMUNITION PLANT, | LAND, 
Battelle Columbus Labs. Columbus, OH. Army T 
J. M. Stilwell, M. A. Bischen, W. L. Margard,M. | For prim 
C. Matthews, and T. B. Stanford. W79-063 
Available from the National Technical Information 
Service, Springfield, VA 22161 as AD-A042 601, 
Price codes: A mS in microfiche. oN 
Final Report July 27, 1977. veil fig. Ii tab, 28 + Re 
» 2 ape ie i 
Descriptors: *Chemical wastes, *Trickling Seats ment 
*Activated sludge, *Toxicity, *Biological treat- oatys 
ment, Lethal limit, Industrial wastes, Chemical P 
oxygen demand, Nutrients, Waste water treat- | Available 
ments, Pilot plants, Bioassay, Chemical enalgels be 
Several waste waters from effluent streams at the | Report J 
Holston Army Ammunition Plant were treated in : 
an activated sludge chamber or in a trickling filter Descriptc 
followed by activated sludge treatment; treated | Wastes, 
effluent was subjected to 96-hour acute LCSO bio- | water, Se 
assay tests with fathead minnows to determine oso 
toxici ; The pilot plant tests were conducted oa uc. 
two oy tg pity RIL by ater tre 
volume; one effluent sample was composed 
waste water from 10 effluent sources while the | Performa: 
second was a mixture of four ry rs osmosis v 
ic wastes added to increase D to 400 mg/ | membrane 
ier, Tho srcken wena citer (rete be 6 sala wae 
method or passed a trickling 
filter prior to activated sludge trestinent. Bioassay The mode 
tests were conducted for each individual waste | Water Pt 
water, the mixture of both effluents, effluent from | W#ter. T' 
the activated sludge treatment, and effluent from | M0dified, 
the combined treatment. The toxic effects of the | Membrane 
waste waters were correlated with high levels of } ‘ane. The 
HMX, COD, BOD, pH, NH3, TKN, PO4, NO? | While the 
and total solids. LC50 values of the first waste } ‘ontium- 
stream indicated it was the most toxic at a value of | ™embrane 
1%. The seid eiieier es OCS ae ae lose acetat 
6.2-43.8% while the combined wastes has five in th 
values from between 1.43-14.0%. The treated  cdlor, alk 
waste water exhibited og lower to: , | fom raw 
with LC50 values of >70%. The levels of RDX in | ™0Ved mc 
the effluents were not considered toxic in the bio p~ haarad 
assay tests. Biological treatment of amm' the stro 
waste waters was considered suitable ore pore on the ave: 
toxicity. (Lisk-Firl) ie one 
W79-06334 Soa 
fon (M, 
THE ROLE OF SEWAGE LAGOONS AT} iai.ihe I 
CORPS OF ENGINEERS RECREATION ebeiamen: 
AREAS, W79-06340 
Army Enginee Waterways —— Sta- 
tion, Vicksburg, MS. Environmental Effects Lab. 
T. D. Hand, and R. R. Williams. 
Available from the National Technical Information 
Service, Spri id, VA 22161 as AD-A047 833, 











Price codes: A04 in paper copy, AOI in microfiche, |p, 
Final Report 1977. 55 p, 6 tab, 66 ref, append, 
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Also, a survey established the geographic distribu. append 
tion and the ?- and performance successes and 
failures of the 200 lagoons. Facultative na : 
were well suited to seasonal recreation areas. Me f., 
chanical aeration can be used to upgrade over i 
loaded lagoons. Anaerobic lagoons were not ' 
for this application. Where annual evaporation ex 
ceeds precipitation, total retension lagoons wert 
successful. In northern areas, controlled dischargt 
was effective, but this needs to be developed in 
warm, humid areas. Phase isolation seems to bes 
proms development, but it has not been evalt- 
ated sufficiently. Effective methods for removing 
algal solids are reviewed. Most Corps ns aft 
operating at hydraulic and organic loads far below}i; 
design levels. (Small-Firl) 
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he activat- water, brackish water, and water contaminated 
a trickling with chemical, biological, and radiological agents. 
t. Bioassay The model unit was a 600 Reverse Osmosis 
jual waste Water Purification Unit for producing potable 
luent from | Water. The membranes compared were a dry, 
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the chemical and radiological contaminants in the 
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recommended. (Lisk-FIRL) 
sriment Sta- sate 
Effects Lab. 
Inf LAND TREATMENT OF WASTEWATER AT 
Oa 833, | VES! DOVER, VERMONT, 
: fiche a Ringer pcr 93 Center, peoone NH. 
micro’ primary bibliographic entry see Fie “ 
ref, append. | wr9.96341 
Performance, 
ated lagoons EIS | GREENSBORO-GUILFORD 
, N.C. 201 WASTEWATER TREAT- 
SYSTEM PROJECT NO. C37037601. 
oreeee “ Enviro i ntal Protection Agency, Atlanta, GA. 
. A literatutt Pa vailable from the National Technical Information 
ae ice, Springfield, VA 22161 as PB-279 694, 
Bacge) os Price codes: A19 in paper copy, AO1 in microfiche. 





in 
Report EPA 904/0-77-037. 1977. 445 p, 8 fig, 7 tab, 
append. 











Descriptors: Waste wate treatment, Sewage treat- 
Me pzent, North Carolina, *Streams, *Environmental 
effects, Terrestrial habitats, “Tertiary treatment, 
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his environmental impact statement was prepared 
n response to the awarding of a grant to the city 
Greenboro, NC, for the purpose of developing a 
te water treatment system to service about 36 
ngd of waste water for the Greensboro-Guilford 
ounty area. The pro action consisted of 
ipgrading an existing plant to teriary treatment at 
6mgd, abandoning one plant, and building a new 
) mgd plant with tertiary treatment. Direct ad- 
environmental impacts were minor. They 








































included sewer construction and plant construction 
causing short-term stream silta' and increased 
airborne particulate, destruction of some natural 
vegetation, temporary noise levels that exceed ac- 
ceptable thresholds, and reduced flow in a segment 
of Buffalo Creek. Potential secondary adverse im- 
pacts Loewe gee vel flooding and erosion, contin- 
ued terrestrial habitat attrition, and increased air 
pollution due to population increases. 

impacts include meeting the effluent limits for the 
creeks, elimination of an odor source, and allow- 
ance for planning orderly urban wth » while 
minimizing urban Mat Seven alternatives are 
presented. (Small-FIRL) 

W79-06345 


DRAFT ENVIRONMENTAL IMPACT STATE- 
MENT. HENDERSON, NORTH CAROLINA, 
201 WASTEWATER TREATMENT SYSTEM. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-261 095, 
Price codes: A14 in paper copy, A01 in microfiche. 
1976. 181 p, 48 fig, 41 tab, 70 ref. 


Descriptors: *Waste water treatment, *Municipal 
wastes, Odors, Phosphorus, *Environmental ef- 
fects, Water quality, ies of water, North Caro- 
lina, *Water pollution sources, *Environmental 
Impact Statement. 


Three alternative waste water treatment systems to 
service the Greater Henderson area were devel- 
oped. The major environmental impacts associated 
with the water quality downstream of the waste 
water treatment plant discharges are described. 
Using Alternative A, the Red Bud Creek treatment 
plant would be abandoned, the existing Nutbush 
Creek plant would be upgraded to a capacity of 
1.58 mgd with odor controls and phosphorus re- 
moval, and a 2.12 mgd plant would be constructed 
on Sandy Creek. Alternative A would cause mod- 
erate adverse impacts on org Creek, a substan- 
tial improvement in Nutbush Creek water quality, 
and a moderate increase in Kerr Reservoir water 
quality. Using Alternative B, the Red Bud Creek 
plant would be abandoned and a new 3.7 mgd 
plant would be constructed on Sandy Creek. This 
alternative would cause major improvement in 
Nutbush Creek water quality and a moderate ad- 
verse impact on Sandy Creek. Using Alternative 
C, The Red Bud Creek plant would be abandoned 
and the Nutbush Creek plant would be upgraded 
or expanded to 3.7 mgd with phosphorus removal 
and odor controls. This alternative would cause a 
substantial increase in the water quality of Nutbush 
Creek and Kerr Reservoir. (Small-FIRL) 
W79-06346 


METAL-FINISHING 


E. P. Crumpler. 

Available from the National Technical Information 

Service, Springfield, VA 22161 as PB-263 946, 

Price codes: A04 in paper copy, AOl in microfiche. 

ey EPA/530/SW-561 1977. 62 p, 8 fig, 2 tab, 
1 ref. 


Descriptors: *Sludge treatment, *Sludge dis 
*Recycling, Chemical precipitation, Metallurgy, 
*Industrial wastes, Reverse osmosis, lon exchange, 
Solvent extractions, Electrodialysis. 


The state-of-the-art technology for the manage- 
ment of metal-finishing sludge is discussed. Dispos- 
al techniques, recycle and waste reduction technol- 
ogy are reviewed. The major advantages and dis- 
advantages of each technique are presented, alon; 

with current EPA research and demonstration ef- 
forts. Environmentally adequate disposal technol- 
ogy includes encapsulation, heat treatment, chemi- 
cal lining of disposal cells, and chemical fixation. 
Water treatment processes which produce nonhy- 
droxide sludge include sulfide precipitation and 
starch xanthate precipitation. Inte recycle of 
rinse water dragout includes evaporative recovery, 
reverse osmosis, ion exchange, electrodialysis, 
freeze separation, solvent rinsing, and ion floata- 
tion. External recovery of segregated metals from 
sludges and solutions includes integrated treat- 
ment, Kastone treatment process, single metal 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


sludge recovery, and spent bath recovery. Recov- 
ery of metals from mixed hydroxide sludges in- 
cludes solvent extraction and electrochemical 
roasting. (Small-FIRL) 

W79-06347 


IN SITU TREATMENT OF HAZARDOUS MA- 

TERIAL SPILLS IN FLOWING STREAMS, 

Battelle-Northwest, Richland, WA. 

G. W. Dawson, B. W. Mercer, and R. C. 

Parkhurst. 

Available from the National Technical Information 
ice, Springfield, VA 22161 as PB-274 455, 

Price codes: A04 in paper copy, AOl in microfiche. 

Report EPA-600/2-77-164. October 1977. 49 p, 16 

fig, 8 tab, 9 ref. 


Descriptors: *Activated carbon, *Chemical wastes, 
*Adsorption, “Running waters, “Application 
methods, Granules, Porous media, Treatment, 
Waste water treatment, Water pollution, Disasters, 
Water treatment, Separation techniques. 


Buoyant activated carbon and porous fiber bags 
packed with granular activated carbon were com- 
pared for treating, in situ, chemical wastes from 
spills in flowing streams. Tests were conducted in 
a renovated irrigation ditch carrying water at flow 
rates between 3.98-4.45 cu ft/sec spiked with 4 lb 
methylisobutyl ketone (hexone), 1 lb of methanol, 
and 0.1 Ib of rhodamine dye to simulate hazardous 
chemical wastes. Buoyant activated carbon was 
added by sub-surface and surface introduction to 
the waste flow and subsequently recovered by 
conventional ae woe The non-buoy- 
ant packaged carbon bags were attached to floats 
and allowed to flow with the spill plume for a 
distance before manual removal. Flow rates of the 
waste water were varied in the irrigation channel 
which had a quiescent section. Buoyant carbon 
was superior to the carbon-filled bags, achieving 
50% waste removal at carbon to contaminant 
ratios of 10:1; carbon recovery exceeded 90%. 
Containment removal by the porous bags was di- 
rectly related to turbulence and current structure 
in the receiving water body, achieving 20% re- 
moval at a flow rate of 15 cu ft/sec. Up to 25% of 
the bags were lost due to snagging and shore 
capture. The bags were considered easier to handle 
and steam stripping was suitable for regenerating 
the hexone. An air deliverable slurry injection 
system was recommended for introduction of 
buoyant carbon and further investigations of the 
treatment methods were recommended. (Lisk- 
FIRL) 

W79-06348 


INDUSTRIAL WASTEWATER RECIRCULA- 
TION SYSTEM: PRELIMINARY ENGINEER- 


’ 
Owens-Corning Fiberglas Corp., Toledo, OH. 
A. W. Loven, and J. L. Pintenich. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-271 990, 
Price codes: A09 in paper copy, AOI in microfiche, 
Report EPA-600/2-77-043, 1977. 150 p, 61 fig, 33 
tab. 


Descriptors: ‘Industrial wastes, *Recycling, 
*Waste water treatment, Filtration, *Performance, 
Activated carbon, Disinfection, Reverse osmosis, 
*Pilot plants. 


Various technologies for a closed-loop, industrial 
waste water system were tested on a pilot plant 
scale at a fibrous glass plant. Sand filtration, acti- 
vated carbon adsorption, and disinfection methods 
were tested and found to yield water suitable for 
reuse. If removal of inorganic dissolved solids is 
required, it can be accomplished through treatment 
by reverse osmosis or lime-soda softening/anion 
exchange. Complete physical and chemical treat- 
ment of fibrous glass plant wastes is not feasible 
due to extreme residual concentrations of non- 
adsorbable organic compounds. Construction of a 
full-scale plant is planned. The projected design 
loadings for advanced waste water treatment proc- 
esses are: Flow = 285 gpm; TSS loading = 31 lb/ 
day; and TOC loading = 116 lb/day. (Small- 
FIRL) 
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W79-06349 


FEASIBILITY STUDY ON IN-SEWER TREAT- 
MENT METHODS, 

Pomeroy, Johnston and Bailey, Pasadena, CA. 

R. D. Pomeroy, and R. J. Lofy. 

Available from the National Technical Informa 

Service, Springfield, VA 22161 as PB-271 445, 
Price codes: A! ad copy. , Al in microfiche. 
Report EPA-600/2-77-192 1977. 106 p, 16 fig, 10 
tab, 22 ref, 2 append. 


Descriptors: *Waste water treatment, *Sewers, 
Biochemical oxygen demand, *Oxygen, Activated 
sludge, Flocculation, Flow, Slopes, Sewage treat- 
ment. 


Biological, chemical, and physical methods of in- 
sewer waste water treatment are discussed. Prom- 
ise is seen in biological oxidation which leads to a 
partial reduction of BOD. An appreciable reduc- 
tion of BOD occurs normally in sewers. Equations 
are developed which can estimate this oxidation. A 
high degree of treatment requires an adequate 
oxygen supply, and oxidizing culture, and time. 
The culture could be suspended in the form of 
activated sludge or attached to solid surfaces. Pos- 
sible methods for supplying oxygen are discussed. 
The prospects for a useful degree of in-sewer treat- 
ment are good for force mains. Under certain 
limited conditions, a sewer can function as an 
efficient flocculation device in conjunction = 
chemical treatment. Slope-flow relationshi 
most sewers ee, velocity gradients suitable for 
flocculation of aluminum hydroxide and iron hy- 
droxide. (Small-FIRL) 

W79-06350 


APPRAISAL OF POWDERED ACTIVATED 
CARBON PROCESSES FOR MUNICIPAL 
WASTEWATER TREATMENT, 
Battelle-Northwest, Richland, WA. 

A. J. Shuckrow, and G. J. Culp. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-272 933, 
Price codes: A1l6 in paper copy, AO! in microfiche. 
Report EPA-600/2-77-156, 1977. 340 p, 27 fig, 137 
tab, 44 ref, 1 append. 


Descriptors: “Activated carbon, *Sewage treat- 
ment, Activated sludge, Nitrification, *Evaluation, 
*Costs, Performance, ‘*Granules, Municipal 
wastes. 


All work with powdered activated carbon (PAC) 
and PAC regeneration was reviewed, and repre- 
sentative processes were compared with activated 
sludge, activated sludge with nitrification, ad 
granular activated carbon. No one PAC ap pen 

was superior from a performance point o' aa 
Biophysical processes were attractive because they 
can be incorporated into existing biological plants. 
Capital and operating costs were compared for 
plants with throughput rates of 1, 5, 10, 25, and 50 
mgd. Independent physical-chemical PAC systems 
were not economically competitive with other 
modes of treatment. PAC can offer advantages for 
specific cases where highly variant flows are expe- 
rienced such as plant receiving flows of a seasonal 
nature or areas with combined storm sewer sys- 
tems. Possible improvements which could make 
PAC competitive were investigated. Lower 
carbon doses and/or inexpensive throwaway 
carbon are necessary to make the system competi- 
tive with the other systems evaluated. (Small- 
FIRL) 

W79-06352 


CONTROL OF REFINERY VACUUM PRO- 
DUCING SYSTEMS, WASTEWATER SEPARA- 
TORS AND PROCESS UNIT TURNAROUNDS, 
Environmental Protection Agency, Research Tri- 
angle Park, NC. Office of Air Quality Planning 
and Standards. 

K. C. Hustvedt, and R. A. Quaney. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-275 662, 
Price codes: AO3 in paper copy, AO! in microfiche. 
Report EPA-450/2-77-025, October 1977. 40 p, 4 





fig, 5 tab, 40 ref. 


Descriptors: *Air pollution, *Oil industry, *Organ- 
ic compounds, *Oil wastes, *Separation tech- 
niques, Oily water, Maintenance, 

Gases, Vapor pressure, Volatility. 


The technology, impacts, regulations, and econom- 
ics_ of contro volatile organic 

(VOC) emissions from vacuum producing systems, 
waste water and unit turna- 


process 
bouts in petroleum refineries are discussed. VOC 
emissions from vacuum producing systems may be 
controlled by passing non-condensable vapors to a 
fire-box, incinerator, or to a compressing yee 
on water separator emissions may be 
by covering forebays and separator sections; 

of covers suitable for these areas are 
Process unit hearer such as shutdowns, od 
pairs, inspections, start ups, may incorporat 
fh where vapors are added to the ac 

, flared, or feownedie to - atmosphere; 
jn sat will be Ay ave. are ne 
od wht toal gus or flared wat pressure in the 
vessel is close to wits gonad pressure. An eco- 
nomic analysis of contro ats page 2 considers all the 
technical parameters used in developing control 
costs. The impacts of these ‘Guistion control tech- 
cunts Weiss. Regelatcry aapeon teviehes 
c tory aspects - 
clude the identification of plants to which regula- 
tions would apply, the selection of an appropriate 
format, and recommendations for comp and 
monitoring techniques. (Lisk-FIRL) 
W79-06355 


AUTOMATIC EXCHANGE RESIN PILOT 
ae FOR REMOVAL OF TEXTILE DYE 


Bennett Coll., Greensboro, NC. 


A. Maggiolo, and J. H. Leet 

Available from the National T ical Information 
Service, _ eld, VA zi e PB-273 362, 
Price codes: 01 in microfiche. 


Report EPA-600/2 7 13 Pa 7. 54 p, 18 fig, 5 tab, 
7 ref, 1 append. 


Descriptors: *Resins, *Adsorption, Waste water 
treatment, *Dyes, “Industrial wastes, *Cost com- 
Automation, Capital costs, Recycling, 

bility, Laboratory tests. 


patent resins were used to remove colored 
dyes from textile dyeing waste waters using an 
automated bench-scale pilot unit. This method 
could make possible the reuse of treated waste 
waters in subsequent dyeing operations at competi- 
tive costs. At a waste water treatment rate of 
20,000 gpd by resin adsorption, the amortized op- 
erating cost was estimated at $3.47/1000 gal. Capi. 
tal investment was estimated at $86,000. i 
costs for alternative processes, ozonation, carbon 
treatment, and h tration (reverse osmosis) are 
$1.90, $1.00, and $2.00/1000 gal, respectively, on a 
one million gpd rate of operation. These costs 
would equal or exceed the estimated costs for the 
resin adsorption process when scaled down to the 
typical 20,000 gpd dispersed dye hosiery plant 
basis. Adsorption resins have the advantage of 
removing insoluble dispersed dyes from waste 
water. The three alternative processes effectively 
remove soluble dyes, but not much is known about 
their effectiveness in removing insoluble dyes. In- 
soluble dyes are non-responsive to biological waste 
treatment. (Small-FIRL) 

W79-06356 


BENEFICIAL DISPOSAL OF WATER PURIFI- 
CATION PLANT SLUDGES IN WASTE-WATER 
TREATMENT, 

North Marin County Water District, Novato, CA. 
J. O. Nelson, C. A. Joseph, and R. L. Culp. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-285 230, 
Price codes: AQ3 in Paper copy, AO1 in microfiche. 
Report EPA-600/2-78-089, 1978. 33 p, 2 fig, 6 tab. 


Descriptors: *Water purification, Sludge treat- 
ment, *Activated sludge, Waste water treatment, 
Municipal wastes, Sewers, Chemical oxygen 









demand, ox: demand, Phosphorus, 
*Sludge *Solld wastes, Settling velocity 
Costs. 

The effects and costs of discharging alum sludge 
from a municipal weet een ee into a 
sanitary sewer system vi mae comes 
trestanant ast, wears lnvewianted The Say 
the alum caused the following The 
10%, while the efficiencies of COD and BOD 
removals were Phosphorus removal 
nen fd 12%, %, and scum removal and 

roved. 


Available from the National Technical Information 
Service, VA 22161 as BNWL-2177, 
Price codes: AOS in y, AOl in microfiche, 
ee ra F 1976. 90 p, 44 fig, 


sl *SI 
es ec 
chromatography, Heat treatment, t, Analyoent tech: 
niques, Pollutant identification, Sewage treatment. 


after two to four days of exposure to air. The 
individual obtained for sewage volatiles by 
gas chromatography were considered potential in- 
dicators for measuring odor strength o 

sewage sludge. The influence of two peaks on: 
third that was considered an odoriferow 
component was not determined. (Lisk-FIRL) 
W79-06364 


BREAKING EMULSIONS IN NAVY BILG 
COLLECTION AND TREATMENT SYSTEMS, 
Naval Research Lab., Washington, DC. 

R. C. Little, and R. L. Patterson. 

Available from the National Technical Information} 
Service, Springfield, VA 22161 as AD-A033 64), 
Price codes: A04 in paper copy, AO1 in microfiche 
Memorandum Report 3424, 1976. 51 p, 9 tab, 2) 
ref, 1 append. 


Descriptors: *Ships, *Waste water treatment, Oil) 
water, *Seepage, *Emulsions, Pilot plants, *C: 
tions, Water pollution sources, Oil pollution. 


Laboratory and field tests were conducted of ! 
new bilge waste water collection and treatmet! 





system which serves as the collector, transported} 
and gravity separator for ship’s bilge waste. AP 
class of cationic demulsifiers was identified whid 
met performance requirements. The waste oil ni 
was an acceptable vehicle for oil-in-water emulsiot 
breaking operations when mixing methods for th 
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EVALUATION OF OZONATION AND CHLOR- 


INATION FOR DISINFECTION OF BLACK- 
WATER, 
Abcor, Inc., W: 


Available from the National Technical Informati 


rmation 
nig, pag VA 22161 as AD-A033 734, 


Service, 
Price codes: et y, AOl in microfiche. 
rage Saposs 1976. 89 p, 43 fig, 6 tab, 13 


Descriptors: *Chlorination, *Ozone, *Disinfection, 
*Ships, *Waste water, Hydrogen ion concentra- 
tion, Temperature, i Operating 


costs, 
Capital costs. 


Disinfection tests on marine vessel blackwater 
compared ozonation and chlorination at various 
concentrations, bay abe ng ogy and pH’s for reduc- 
ing fecal coliform levels to 200 colonies/100 ml. 
Experiments focused on ozone or chlorine dosages 
Seer pe Speman Ce WG ead i fae SE 
ranging from 5-9. Ozonation was unaffected by 
temperature and pH while the required chlorine 
atts Site Tas alee © tet 
pH (at . The variation in blackwater samples 
was cited as a possible for the i i 


Ozonation, 
have the advantages of better viricide 
 -Syamaaae of chlorinated hydrocarbons. (Lisk- 


) 
W79-06370 


ENZYME TECHNOLOGY FOR SHIPBOARD 
WASTE MANAG: . 

David W. Taylor Naval Ship Research and Devel- 
opment Center, is, MD. 


Service, Spri id, VA 22161 as AD-A033 730, 
Price codes: A03 in paper copy. AO] in microfiche. 
Technical Report 76-0117, 1976. 28 p, 5 tab, 38 ref. 


Descriptors: *Enzymes, *Ships, Oil pollution, 
*Oily water, *Waste water treatment, Water pollu- 


tion sources, Odor cleaning. 
Current enzyme technology and applications were 
reviewed, and areas were iden where en- 


zymes may provide solutions to shipboard waste 
Management problems. Enzyme characteristics 
were Giscussed including enzyme kinetics, reactors, 
and immobilization, and current applications are 
reviewed. Waste water treatment methods being 
considered by the Navy include utilization of a 
packed bed immobilized enzyme system, an 
‘enzyme cellulase process, enhancement of UF per- 
formance using enzymes, and detoxi + 0- 
tin compounds. Enzymes systems are Being 
considered for odor control, cleaning operations, 
oil pollution control and analytical monitoring. 
Research and development recommendations are 
made including development of a shipboard waste 
water treatment system based on immobilized 
enzyme technology, and determination of the feasi- 
bility of adding enzyne/bacterial products for con- 
trolling oil discharges from ballast tanks. (Small- 


) 
W79-06372 
HIGHLIGHTS OF RESEARCH ON OVER- 


LAND FLOW FOR ADVANCED TREATMENT 
OF WASTEWATER, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


Army Waterways it Station, 
Vickiburpe MS Ee inneacata fects Lab. 

C. R. Lee, P. G. Hunt, R. E. Hoeppel, C. A. 
Carlson, and T. B. Delaney. 

Available from the National Technical Information 
Service, S) VA 22161 as AD-A033 864, 


Price codes: A03 in , AO] in microfiche 
Technical Report 76-6 1976. 24 p, 9 fig, 4 tab, 


Descriptors: Tertiary treatment, *Municipal 

wastes, Waste water treatment, *Overland flow, 

ja oe *Heavy metals, *Nitrogen, *Phosphorus, 
(e) ’ 


Greenhouse grass-soil models were used to study 
the overland flow treatment of municipal waste 
water. The response of overland flow treatment of 
nitrogen, phosphorus, and heavy metals to various 
operating conditions was determined. Overland 
flow was an efficient nitro 
to 99% nitrogen removal was obtained at a 2 
slope with an application period of either 6 or 18 
hr. Phosphorus removal was about 80 to 84% 
when 0.5 inch/acre of waste water was applied to 
a 2% slope in either 6 or 18 hr. Waste water 
flowing over the soil does not have extensive con- 
tact with iron and aluminum compounds in the soil 
that fix massive amounts of phosphorus. Heavy 
metal removal was greater than when 0.5/ 
inch/acre of waste water was applied in 6 hr on a 
2% slope. Overland flow systems require extensive 
construction, a suitable cover crop, waste water 
storage during cold weather, and a flow rate no 
greater than 0.5 inch/acre/day. (Small-FIRL) 
W79-06373 


LABORATORY RESULTS OF LAUNDRY 
WASTEWATER ee, 

Army Facilities Engineering Support Agency, 
Fort Belvoir, VA. Research and Technology Div. 
M. Botros, and W. C. Best. 

Available from the National Technical Information 
Service, Spri id, VA 22161 as AD-A039 603, 
Price codes: A04 in gene copy, A01 in microfiche. 
Report FESA-RT-2017, 1976. 49 p, 13 fig, 5 tab, 3 
ref, 


Descriptors: Laundering, *Domestic wastes, Waste 
water treatment, *Recycling, *Coagulation, *Floc- 
ulation, Sulfates, *Filtration, Filters, Cost analy- 


A laboratory investigation was conducted of the 
chemical treatment of laundry waste water using 
different coagulation and flocculation compounds. 
When ferric chloride was used, sodium hydroxide 
and WT-2700 (1 flocculation aid) were used which 
incr costs and required a complicated treat- 
ment design. When aluminum sulfate and lime 
were used, water hardness increased. The use of 
S043 alone gave good results, and the use of 
Al3(SO4)3 with polyelectrolyte WT-2700 gave ex- 
cellent results. Good flocculation was obtained in a 
io range of 5.5-6.5 and a temperature range of 25- 
5C with flow turbidity. Filtration was also dis- 
cussed including the nz of the ideal sand filter, 
the use of polymers as a filtration aid, and types of 
filter structures. The recycling of laundry 
wastewater at army installations would not be cost 
effective. (Small-FIRL) 
W79-06375 


COUNTERCURRENT RINSING ON A HIGH- 

SPEED HALOGEN TINPLATING LINE, 

— Steel Corp., Weirton, WV. Weirton Steel 
iV. 

D. A. Pengidore. 

Available from the National Technical Information 

Service, Springfield, VA 22161 as PB-272 590, 

Price codes: A05 in Paper copy, AO in microfiche. 

Report EPA-600/2-77-191, 1977. 94 p, 19 fig, 4 tab, 

6 ref, 1 append. 


Descriptors: *Waste water treatment, *Industrial 
wares *Recycling, *Metallurgy, Chemicals, Steel, 
s. 


The first use of countercurrent rinsing on a high 
speed plating line was investigated. The operating 


performance of the multistage rinse system was 
ttudied to determine whether or not’ the besic 


recycle the concentrated rinse back into the main 
plating system. The problems encountered in the 
direct recycle may be solved by a new technique in 
removing sodium ions the rinse stream or the 
main bath. Plans are underway to recover the tin 
values from the dragout recovery system by send- 
ing the rinse solution to the ing Plant. Full 
recovery of fluorides and other constituents at the 
Detinning Plant is also under investigation. (Small- 


FIRL) 
W79-06381 


REPORT ON THE PLANT EVALUATION AT 
OLD FAITHFUL WASTEWATER TREATMENT 
PLANT YELLOWSTONE NATIONAL PARK, 
Environmental Protection Agency, Denver, CO. 
Region VIII. 

O. K. Boe, and L. Malloy. 

Available from the National Technical Information 
Service, Spri id, VA 22161 as PB-277 743, 
Price codes: AQ2 in pore copy, AOl in microfiche. 
Report EPA-908/3-77-004, 1977. 10 p, 2 fig, 1 tab. 


Descriptors: *Activated sludge, Aeration, Sewage, 
*Waste water treatment, *Nitrification, *Tempera- 
ture, Settling basins, Nitrogen. 


Observations and process control data obtained at 
the Old Faithful 0.51 mpg activated oy 4 waste 
water treatment plant were assessed by the EPA. 
The high temperature of the waste water was a 
critical factor which influenced all phases of oper- 
ation. Warm sewage seemed to cause nitrification 
in the plant even though the facility was not de- 
signed to nitrify. Settleometer tests indicated the 
formation of extensive gas bubbles, probably nitro- 
pen, which caused excessive floating of sludge in 
th the settlometer and the clarifier. Recommen- 
dations are made to reduce the degree of nitrifica- 
tion. A carefully controlled sludge wasting pro- 
gram should be established during start up, and the 
system may need to operate at less than desi 
hydraulic detention times. The final clarifier 
should operate to minimize sludge detention times. 
One or more of the reaeration basins may be used 
as an N2 stripping basin. Process control tests and 
data analyses should be continued to further proc- 
ess control analyses. (Small-FIRL) 
W79-06382 


INVESTIGATION OF THE FEASIBILITY OF 
TERTIARY TREATMENT OF MUNICIPAL 
WASTEWATER STABILIZATION POND EF- 
FLUENT USING RIVER WETLANDS IN 
MICHIGAN, 

Williams and Works, Grand Rapids, MI. 

J. C. Sutherland. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-275 283, 
Price codes: A08 in paper copy, AOI in microfiche. 
Report, 1977. 164 p, 11 fig, 1 tab, 5 append. 


Descriptors: Feasibility, *Wetlands, *Tertiary 
treatment, *Municipal wastes, Waste water treat- 
ment, Capital costs, *Michigan, Rivers, Energy, 
*Streams. 


The engineering feasibility of using Michigan river 
wetlands for tertiary treatment of municipal waste 
water stabilization pond effluent was investigated 
as an alternative to upland spray irrigation and 
chemical tertiary treatment. An aerial reconnais- 
sance was made of 75 Michigan Southern Peninsu- 
la rural municipalities with populations ranging 
from 360-2800 which utilized treatment ponds and 
had proximal streams. Thirty-five to 40% of these 
were estimated to have suitable wetlands. The 
method could yield capital cost savings totalling 
about $320,000 (1977 dollars) when used instead of 
upland irrigation, and about $150,000 when used 
instead of chemical treatment. Interaction with the 
Wisconsin ent of Natural Resources indi- 
cated interest in the wetlands treatment method for 
municipal application. The wetland method is esti- 











Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


mated to be the most cost effective when pond- 
wetland distance is less than four miles. Favorable 
capital cost advantages include anticipated low 
land cost and minimum of on-site hardware. Also, 
ern energy requirements would be low. 
(Small-FIRL) 

'W79-06383 


THE FEASIBILITY OF ESTABLISHING OPER- 
ATIONAL WATER HYACINTH-BASED SYS- 
TEMS AT THE TREATMENT FACILITIES OF 
EXISTING CITIES, 

Corp., Houston, TX. 

F. C. Urteaga. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as N78-14947, 
Price codes: A04 in paper copy, AO! in microfiche. 
Final Report, 1977.51 p, 12 tab, 4 ref. 


Descriptors: are wastes, Groundwater, 
*Sewage lagoons, *Water hyacinth, Waste water 
treatment, Florida, Texas, Costs, Regulation, 


*Feasibility, Cities. 


The feasibility of establishing operational water 
hyacinth treatment facilities at three South Florida 
and two South Texas communities of 20,000 resi- 
dents or less, was investigated. Florida cities were 
not responsive and were generally unsuited to the 
suggested treatment system. The Florida Depart- 
ment of Environmental Regulation discourages the 
use of stabilization ponds and surface discharge. 
This is because of South Florida’s very high 
undwater table and the fact that treatment facil- 
ities had already reached advanced planning 
stages. South Texas communities, on the other 
hand, were excellent candidates for water hyacinth 
treatment because of current treatment systems, 
regulatory philosophy, stage of planning to meet 
ah requirements, and economic conditions. 
tabilization ponds which could be converted, are 
common. may current facilities would, 
however, require ancial assistance. (Small- 


FI 
W79-06384 


VIRAL AND BACTERIAL AEROSOLS AT A 
WASTEWATER SPRAY IRRIGATION SITE, 
Army Medical Bioengineering Research and De- 
velopment Lab., Fort Detrick, MD. 

H. T. Bausum, S. A. Schaub, and K. F. Kenyon. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as ADA-054 436, 
Price codes: A03 in paper copy, AO1 in microfiche. 
be pore 7 Report 7804, 1976. 37 p, 2 fig, 14 tab, 14 
ref. 


Descriptors: *On-site tests, *Spraying, *Aerosols, 
Waste water, Microorganisms, *Aerobic bacteria, 
Fluorescent dye, *Tracers, Model studies, Viruses. 


The second phase of a field study to measure 
microbiological aerosol dissemination by the spray 
irrigation mode of land waste water application 
was conducted at Ft. Huachuca, AZ. Bacterial and 
virus aerosols were sampled after spraying chlorin- 
ated and unchlorinated secondarily treated waste 
waters during periods of high and low sunlight 
intensity. Predictions were attempted of long dis- 
tance migration and aerosol dispersal of total aero- 
bic bacteria and enteric virus using seeded coli- 
phage f2 as a model. In some runs, the waste water 
was seeded with sodium fluorescein dye to ésti- 
mate physical aerosol decay. In chlorinated efflu- 
ent, aerobic bacteria averaged 240,000 cfu/mg 
(standard plate count). One Senate and fifty m 
downwind of the sprayer, bacterial aerosol levels 
were as high as 9900/cu m at 46 m. Downwind 
levels were inhanced by darkness or low solar 
radiation. Chlorination at about 6 mg/liter reduced 
waste water effluent bacterial levels 3300-fold, and 
reduced bacterial aerosols to near background 
levels at all distances. Fluorescein dye aerosol 
levels remained somewhat higher in relation to 
source strength than bacterial levels, providing an 
indication of the extent of early bacterial die-off. 
Source strength and meteorological date were used 
in conjunction with a dispersion model to generate 
mathematical predictions of aerosol strength at 
each sampler location. Ratios of predicted aerosol 





strength to observed strength ranged from 308 to 
1661. (Small-FIRL) 
W79-06385 


EVALUATION OF MEMBRANE SEPARATION 
PROCESSES, CARBON ADSORPTION, AND 
OZONATION FOR TREATMENT OF MUST 
HOSPITAL WASTES, 

Abcor, Inc., Wilmington, MA. Walden Div. 

A. Z. Gollan, K. J. McNulty, R. L. Goldsmith, M. 
H. Kleper, and D. C. Grant. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as AD-A030 057, 
Price codes: in paper copy, AO1 in microfiche. 
Final F mnie 1976. 437 p, 80 fig, 53 tab, 33 ref, 11 
append. 


Descriptors: Waste water treatment, *Reverse os- 
mosis, *A ion, *Ozone, Membranes, *Filtra- 
tion, *Hospitals, Organic matter. 


The development of a compact 4000 gpd waste 
system to # operas non-sanitary wastes at a MUST 
army field hospital was investigated. Processes 
evaluated included waste equalization, ultrafiltra- 
tion (UF), reverse osmosis (RO), and post treat- 
ment. A treatment sequence of waste equalization, 
UF, RO, O3, ion exchange, and Cl2 produced an 
effluent suitable for reuse. This treatment sequence 
also produced satisfactory discharge effluent for 
laundry composite wastes but not for laboratory 
wastes. This treatment sequence also produced po- 
table water from brackish surface waters. A proc- 
ess design was developed for a system capable of 
operating in either the reuse mode or the waste- 
treatment/water-treatment mode. The system satis- 
fies all = we specifications except for laboratory 
wastes. en operating on laboratory wastes, the 
system will have a reduced are 8 — be- 
cause of the organic content of the laborato: 
waste RO permeate exceeds the treatment capabili- 
ties of the ozonation system. (Small-FIRL) 
W79-06386 


5E. Ultimate Disposal Of Wastes 


CLEANING CONTAMINATED GROUND 
WATER. 

For primary bibliographic entry see Field 5D. 
W79-06003 


ECONOMIC ASSESSMENT OF FGD SLUDGE 
DISPOSAL ALTERNATIVES, 

Tennessee Valley Authority, Muscle Shoals, AL. 
J. W. Barrier, H. L. Faucett, and L. J. Henson. 
Journal of the Environmental Division, American 
Society of Civil Engineers, Vol 104, No 5, p 951- 
966, October 1978. 13 tab, 25 ref. 


Descriptors: *Sludge disposal, *Flue gas desulfuri- 
zation, *Electric powerplants, *Waste disposal, 
*Alternative costs, Alternative planning, Slurries, 
Lime, Landfills, Ponds, Tennessee Valley Authori- 
ty, Sulfur dioxide, Fly ash, Scrubbers, nomics, 

ts, Coals, Chemfix process, IUCS process, 
Dravo process, Untreated ponding, Untreated 
sludge-fly blending, Gypsum. 


Evaluation of six dis; processes for flue gas 
desulfurization (FGD) sludge indicated that in all 
case variations the gypsum option required the 
lowest capital investment and annual revenue re- 
quirement. The six alternatives were: (1) untreated 
ponding, (2) Dravo process, (3) IU Conversion 
Systems process, (4) Chemfix process, (5) untreat- 
ed sludge-fly ash blending, and (6) gypsum. FGD 
systems are being installed in coal-fired steam- 
generator electric power plants to meet federal 
emission standards, to remove sulfur dioxide before 
flue gas is discharged in the atmosphere. Some 
90% of systems employ scrubbing with lime or 
limestone slurry, resulting in reaction products re- 
quiring disposal. This oe is based on option 
assessments made by the Tennessee Valley Author- 
ity. Conclusions: (1) gypsum requires a much 
smaller equipment investment than other options 
except untreated ponding, which requires a very 
expensive dis; pond; (2) altenatives involving 
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plant life, to disposal site, and of 
transport. (Lynch-Wisconsin) ™ 
W79-06041 

LAND | A OF SUBSURFACE-IN- 


Haai. 

Available from the National Technical Information 
Service, Spri id, VA 22161 as PB-280 162, 
Price codes: A03 in copy, AO1 in microfiche. 
Interim Report, 1977. 44 p, 6 fig, 3 tab, 8 ref, 1 
append. 


Descriptors: *Pilot plant, *Ultimate disposal, *Irra- 
diation, Kansas, *Disinfection, Sewage treatment, 
de water treatment, Costs, Injection wells, 


Recommendations are made for the construction 
and operation of a Proof-of-Concept 


tion and waste water residuals; and, to 
define specific tional characteristics eco- 


nomics of irradiation disinfection and subsurface 
injection as a technology for the treatment of 
waste water residuals. optimum configuration 
of treatment facilities utilizing irradiation disinfec- 
tion and subsurface injection was to be determined. 
Also, the environmental effects of subsurface injec- 
tion of irradiation disinfected residuals, were to be 
investigated. Potential benefits of this research are 
reduced treatment costs, simplification of treat- 
ment facilities, and preparation of a better and safer 
product for land application. (Small-FIRL) 
W79-06331 


FEASIBILITY STUDY OF VACUUM FILTRA- 
SYSTEMS FOR DEWATERING 
DREDGED MATERIAL, 

Ryckman, Edgerley, Tomlinson, and Associates, 
Inc., St. Louis, MO. 

B. W. Long, and D. J. Grana. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as AD-A053 773, 
Price codes: A09 in 1g copy, AO1 in microfiche. 
Doe Report, 1978. 169 p, 57 fig, 9 tab, 8 ref, 2 
append. 


Descriptors: *Filtration, *Dredging, *Dewatering, 
*Waste disposal, Particle size, Coagulation, Sepa- 


ration techniques, Lime, *Performance. 


The feasibility of dewatering dredged material by 
vacuum filtration was investigated. Samples from 
six disposal areas were characterized: Penns Neck 
Spillway, Apalachicola Bay, Mobile Bay, Toledo 
Harbor, Craney Island, and Browns Lake. Particle 
size distributions, specific resistance to filtration, 
filter leaf studies, and bench-scale vacuum filtra- 
tion studies were conducted. Seven chemical co- 
agulants were investigated with each sample. 
Dredged material was effectively dewatered to 45 
to 60% solids (depending on site) using lime dos- 
ages of 7 to 10% of the solids in the sample. Filter 
yields of up to 9.0 Ib solids/sq ft/hr were observed. 
Generally, the quality of the filtrate was in the 
range of 500 to 1500 mg/liter suspended solids. 
Pilot plant studies are recommended to further 
evaluate the operating parameters of vacuum filtra- 
tion. (Small-FIRL) 

W79-06332 
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DEMILITARIZATION OF CS I. CHEMICAL 
DISPOSAL OF CS BY HYDROLYSIS, 
Arsenal, Aberdeen Proving Ground, 


M. E. Brooks, P. M. Davis, and S. Sass. 
Available from the National T; 


echnical Information 
Service, ao VA 22161 as AD-A033 469, 
Price codes: A he ows Aol in microfiche. 
Technical Report, 1 19 p, 


Descriptors: *Ultimate disposal, *W lution 
sources, *Hydrolysis, *Chemical pov: oh Waste 


of CS (tear gas or 

lonitrile) by conversion to a 
salable product, were formed. Alkaline hy- 
eer ee ae aii 
aan yar Intilytopropy leo aad 

y) ol was 

ta slven but when th the 
desired salab! eo gree of 1 16.6 w/v% 
poe pore. ny 2 moles of pa of Deel pas 
mole of CS) was used. The lorobenzaldahyde 
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can be recovered from the water phase b’ 
tion with benzene or methylene Por plant 
scale demilitarization of Pavadledes cane 


eters are recommended: NaOH:CS ratio = 1.1:1, 

NaOH concentration = 6% or 12%, reaction tem- 

prod tion se polinen ff iquid phase, 
ark Sees Occurs as a 

and prod seh sony eect +A yor = at ambi. 
ct emperatres- Smal 


Service, S , VA 22161 as AD-A046 300, 
Price codes: AO3 in f copy, A01 in microfiche. 


Special ia ‘1977. 31 p, 7 fig, 9 
2 ref, 


Descriptors: ree: irrigation, *Return flow, 

treatment, *Flow rates, *Seasonal, Cold 
caoen Infiltration, Runoff, Monitoring, Test 
wells, Waste water treatment, Waste water dispos- 
io Municipal wastes, Treatment facilities, Spray- 


fosgodery ofteent has been sprayed on a forested 
in West Dover, Vermont, for two years as 
part of the land application waste water treatment 
operation. The rate of application was designed for 
a winter flow of 0.55 mgd; winter volumes are 
higher than other seasons due to an influx of 
winter vacationers. The spraying of effluent has 
been conducted at ambient temperatures down to 
10F. Freezing problems in the spray nozzles and 
laterals have been corrected; all upward spra 

nozzles are spaced 50 ft apart in summer and 25 

apart in winter. Summer-Fall design flow rates 
average 0.30 mgd while Spring design flow rate 
average 0.11 mgd. Effluent samples, groundwater 
wells, oe ditch flows, and nearby streams 
ing monitored to evaluate the treatment 


ae 


process. Further investigations are examining the 
possibility of producing snow from the secondary 
effluent to insulate the soil against freezing and 
thus insure infiltration of the water into the soil 
throughout the winter and reduce runoff during 
spring melt. (Lisk-FIRL) 

W79-06341 


UTILIZATION OF SEWAGE SLUDGE FOR 
Gone STABILIZATION IN COLD RE- 


Army Terrestrial Sciences Center, Hanover, NH. 
For primary bibliographic entry see Field 8D. 
W79-06342 


SOLID WASTE DISPOSAL BY LANDSPREAD- 
ING TECHNIQUES, 
brag Engineering Lab. (Navy), Port Hueneme, 


E.R. Durlak. 
Available from the National Technical Information 






WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Treatment and Quality Alteration—Group 5F 


Service, Spri op VA 22161 Py Ana 149, 
Price codes: A i copy, A in microfiche. 
Technical Note N-l471, 1977. 74 “ 31 fig, 14 tab, 
29 ref, 3 append. 


: “Solid waste, *Ultimate disposal, 
teathcat, Veptatsts “Sol dopon! flan Soll 
e 

Waste poem Waste disposal. 


The landspreading technique for solid waste dis- 
posal is described and discussed. 


the disposal “os solid ee b ae 
— into shat the decomPontin 
tag A ar spe 0 ange hg my 9 preading advan- 
tages minimum wetling land, no 
undesirable odors or leachates, a potential for the 
Pe ae of vegetation, continued usefulness of the 
restoration in a minimum amount of time, and 
improvement in soil texture and water retention. 
Three not olen of construction rototillers and two 
soil were examined in a study of the 
oan aa of solid waste into the top soil to 
depths up to 20 inches. Rototillers adequately 
mixed 10 to 12 inches of soil with solid waste piled 
about 12 inches deep on the ground. The mixture 
in the test plots was both homogeneous and uni- 
form to about 16 inches. Some plant growth result- 
ed. (Small-FIRL) 
W79-06343 


PHOTOGRAPHIC WASTE UTILIZATION, 

Horizons, Inc., Cleveland, OH. 

S. S. Donovan. 

Available from the National Technical Informa’ 

Service, a ield, VA 22161 b ‘AD-A033 | 068 

Price codes: A! aw ake 01 in microfiche. 

Technical a AL-TR-76-162. 1976. 51 p, 

14 fig, 23 tab, 

pase riptors: *Waste —. — Recycling? 
itary engineering, oto, y, *Recycling, 

Ultimate disposal, Pollution cape, 9 *Chemical 

wastes. 


The pollution hazards associated with the disposal 
of 10 tons/wk of photographic processing wastes 
were eliminated by incorporating photowaste into 
a ceramic foam, a ceramic cas' ee eee 
it to an untramarine pigment. The ceramic foam 
could be used as an insulating firebrick and the 
ceramic castable could be used as an insulatin 
castable. Each — product contained 10 wt% o! 
photowaste, and properties of the pro- 
ducta were al or better than comparable 
commercial products. The foam cost about 23.6 
cents/Ib and the castable 25.5 cents/Ib, to manufac- 
ture. Necessary capital equipment and a functional 
a layout, are given. A portable unit for on-site 
foam fabrication under a wide range of ie 
conditions is also described. All three aj 

were technically feasible, but pigment — 
was economically unfeasible. Tests were also con- 
ducted to render the waste harmless and suitable 
for a class three landfill. Clay-containing foam 
cured at 1000F or non-clay-containing foam cured 
at room temperature were suitable for landfills that 
were not excessively alkaline. Castable cured at 
1000F was suitable for alkaline landfills. (Small- 
FIRL) 

W79-06371 


LANDFILL DISPOSAL OF HAZARDOUS 
WASTES; A REVIEW OF LITERATURE AND 
KNOWN "APPROACHES, 

Environmental Protection Agency, Washington, 
DC. Office of Solid Waste. 

T. Fields, and A. W. Lindsey. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-261 079, 
Price codes: A0O3 in ue per copy, AOl in microfiche. 
Report EPA/530/SW-165, 1975. 36 p, 1 fig, 4 tab, 
32 ref, 1 append. 


Descriptors: *Landfills, *Ultimate disposal, ae 
tion wells, *Chemical wastes, Groundwater, * 
ards, Radioactivity, *Solid wastes, Incineration. 


A review is presented of conventional sani 
landfilling, the chemical waste landfill, and alterna- 


tives to chemical waste landfill disposal. Research, 
development, and demonstration programs in haz- 
ardous waste land disposal are discussed. Hazard- 
ous wastes are categorized as toxic chemical, ra- 
dioactive, flammable, explosive, or biological. Ex- 
pe on waste landfills are described. Site 

are considered including 
tments, cover materials, and obser- 


toring wells. Various — 
pregend a pim are described including c’! fix- 
ston volume re geal waste sogmoantien, ¢ taro 

fication, degradation, and 

tives to angen ff waste sch as ‘nin 
ation, deep w ocean dumping, 
detonation. (Small iLL” 
W79-06374 


LAND APPLICATION OF WASTE MATERI- 
ALS FROM DREDGING, CONSTRUCTION, 
AND DEMOLITION PROCESSES, 


y Engineer Waterways Experiment Station, 

Vicksburg, MS. Environmental Effects Lab. 

C. R. Lee, R.M , and J. L. Mahloch. 
Available from the National Technical Information 
ice, Spri , VA 22161 as AD-A026 842, 
Price codes: AO3 in f aie Gan tt on 
Final Report, 1976. 9 fig, 6 tab, 42 ref. 
Waste dispo *Construction, -Dredging. Landfills, 
aste disposal, *Ultimate disposal, Environmental 


*Costs, Recreation facilities, *Envi- 
pene effects. 


Load | seams of wastes generated by dr 

y construction and demolition is disc’ 
The pn and chemical characteristics of the 
waste materials are described. Potential uses for 
these materials are discussed incl vultural 
production, land improvement, wildlife habitat de- 
agen 5 ‘Tecreational facilities, and industrial 
tial landfill. Environmental impacts and 
pmlc y and psychological concerns are considered. 
Information on which dredged material and land 
application sites are compatible coupled with 
sound scientific management should achieve pro- 
ductive uses of dredged material that are economi- 
cally feasible and environmentally sound. (Small- 


FIRL) 
W79-06377 


MULTIMEDIUM MANAGEMENT OF MUNIC- 

IPAL SLUDGE. 

fay mags from the National Technical Information 
Service, Springfield, VA 22161 as PB-274 093, 

Price codes: Al0 in 7 copy, AOl in microfiche. 

Report 1977. 202 p, 23 tab, 187 ref, 1 append. 


Descriptors: *Ultimate disposal, *Sludge disposal, 
*Municipal wastes, *Decision making, *Environ- 
mental effects, Waste water treatment, Metals, 
Toxicity, Costs, Performance. 


Methods available for managing municipal waste 
water treatment residuals are reviewed. The dis- 
posal or reuse of sludge in three environmental 
media is considered: ocean, land, atmosphere. 
Sludge management options are compared in terms 
of their primary impacts, intermedium effects, risk 
of environmental damage, technical reliability, 
direct and indirect costs, and status in regard fo 
present environmental regulation. These com 
sons are used to outline a general ig mig Se to 
decision making in sludge management. The final 
stages of the waste water treatment system are 
emphasized, but the study also examines the poten- 
tial for lowering the concentration of and 
other toxic materials in = through source con- 
trol and pretreatment of industrial wastes. (Small- 
FIRL) 

W79-06379 


5F. Water Treatment and 
Quality Alteration 


NITRATE ANALYZER MONITORS AILING 


Garden City Park Water District, 
For primary bibliographic entry see Field SA. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5F—Water Treatment and Quality Alteration 


W79-06007 


CHOOSING A POTABLE WATER SUPPLY: 
WHAT YOU NEED TO KNOW, 

New Jersey Inst. of Tech., Newark. 

For primary bibliographic entry see Field 6B. 
W79-06008 


WATER TREATMENT: TASTE AND ODOR, 
Ground Water Age, Vol 12, No 11, p 25, 26, 30, 
July, 1978. 


Descriptors: “Water treatment, *Taste, *Odor, 
*Turbidity, ‘*Palatability, Aesthetics, Organic 
matter, Dissolved gases, Dissolved minerals, Acti- 
vated carbon, Filtration, Chlorination, Potable 
water. 


Factors affecting palatability in drinking water in- 
clude taste, odor and turbidity. Organic matter is 
the chief cause of bad taste and odor in water. 
Sources of organic matter are algae, industrial 
wastes, and decaying organic matter. They can be 
treated by filtration through a bed of activated 
charcoal or by hypochlorination. Dissolved gases 
are another major source of bad taste and odor in 
water. The most common gas, hydrogen sulfide, 
imparts a rotten egg smell to water and causes it to 
be highly corrosive. Hydrogen sulfide can be re- 
moved with either an activated charcoal filter or 
an oxidizing filter. Dissolved minerals cause a bad 
taste but do not affect odor. Iron and manganese 
create a sharp metallic taste and stain clothing, 
plumbing fixtures and food. Highly alkaline water 
may have a soda taste. Various neutralizing meth- 
ods are available to lower the pH. Excess sulfate 
content is common in water in some areas of the 
country. A demineralizing filter should be used for 
drinking water with this problem. Turbidity is 
caused by small insoluble particles suspended in 
the water. tae 2 they may be less, odor- 
less and tasteless, they still are unsightly. Turbidity 
can be removed by mechanical filtration or coagu- 
lation. (Purdin-NWWA) 


EVALUATION OF SORBENTS AS ORGANIC 
COMPOUND ACCUMULATORS, 

Ames Lab., IA. 

C. D. Chriswell, J. S. Fritz, and H. J. Svec. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as IS-M 123, Price 
codes: A04 in paper copy, AO] in microfiche. 1977, 
9 p, 1 fig, 4 tab, 6 ref. 


Descriptors: *Sorption, *Activated carbon, Water 
purification, *Resins, Organic matter, Properties, 
Municipal water, Potable water, Water treatment. 


Sorptive properties of fifteen activated carbons and 
synthetic resins were evaluated by comparing re- 
covery of organic materials to results obtained 
with XAD-2 resin. The test sorbents included 
three polystyrene-divinylbenzene (PS-DV) ma- 
croreticular resins, two acrylic ester macroreticu- 
lar resins, one phenol-formaldehyde absorbent, 
three week-base anion exchange resins, six activat- 
ed carbons, and one carbonaeous resin. Four mu- 
nicipal water supplies were sampled using parallel 
sorption columns. The highest recoveries were ob- 
tained using the PS-DV macroreticular resins. Re- 
coveries were lower from acrylic ester macroreti- 
cular resins than from PS-DV resins but were 
higher than from other sorbents. Recoveries from 
activated carbons were gunerally quite low. 
(Small-FIRL) 

W79-06037 


PROBLEM DEFINITION STUDY: PRODUC- 
TION AND TESTING OF PYROGEN-FREE 
WATER UNDER FIELD CONDITIONS, 

Army Medical Bioengineering Research and De- 
velopment Lab., Fort Detrick, MD. 

J. J. Barkley, Jr. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as AD-A049 033, 
Price codes: A03 in paper copy, AO! in microfiche. 
Technical Report 7612, November 1976, 30 p. 86 


ref, 2 append. 

Descriptors: *Pyrogens, “Water purification, 
*Pharmacy, *Limulus Amebocyte Lysate test, 
*Public health, ‘*Endotoxins, *Methodology, 
*Water treatment, pig owe water, Activated 
carbon, Potable water, 


edicine, Bioassay, MUST 
Pharmacy Modules, Chlorination, Bacteria, Gram- 
negative bacteria, Costs, Testing procedures, 
Fever, Microorganisms, Algae, Toxicity, Poisons, 
Ultraviolet radiation, Ozone, Sterilization, Milivary 
aspects. 


The best water treatment s for pyrogen re- 
moval from potable water for pharmaceutical ap- 
plications and subsequent testing of purified water 
under field conditions (particularly military) - 
sists of ion-exchange, carbon mene om irra- 
diation, and ozonation; the Limulus 
Lysate test (LAL) is the preferable testing method. 
Pyrogens, derived from certain metabolic by-prod- 
ucts of bacteria, molds, some yeasts, viruses, and 
algae, and from certain chemicals, cause fever 
when injected into mammals, though not when 
ingested. Chemical pyrogens are removed by 
standard water treatment eye but progens 
pass through most bacterial filters. Biological pyro- 
gens are o referred to as endotoxins; the most 
tent are derived from gram-negative bacteria. 
istillation, the most widely used method of pyro- 
gen removal, is the most costly: production of 100 
gal pyrogen-free water in 16 requires 18.2 kw 
electricity and 0.9 gal cooling water/min., while 
the recommended system would consume less than 
0.5 gal/min cold water and no more than 3 kw. 
The rabbit test is the only test recognized by the 
US Pharmacopeia (USP), but in field uses, such as 
in the Pharmacy Module of MUST-equipped hos- 
pitals, disadvantages include the need to maintain 
test animals, three-hr duration, and requirement of 
skilled personnel. The LAL test is aL 
available, rapid, simple, and specific, though it 
pH; temperature; and agitation-dependent. This 
test uses the blood cell (amebocyte) of the horse- 
shoe crab (Limulus polyphemus). (Lynch-Wiscon- 


sin) 
W79-06044 


ENVIRONMENTAL ASSESSMENT GUIDANCE 
MUNICIPAL SEWAGE TREATMENT WORKS 
PROGRAM. 

Environmental Protection Agency, Chicago, IL. 
Water Div. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-280 150, 
Price codes: AOS in pa copy, AOl in microfiche. 
Report No EPA-905/2-77-004, October 1977. 89 p, 
4 fig, 5 append. 


Descriptors: *Treatment facilities, *Sewage treat- 
ment, *Planning, *Evaluation, Social as 

nomic evaluation, Environmental effects, Cost 
analysis, Waste water treatment, Waste disposal. 


A working document of a general nature intended 
to assist in the preparation of facility plans for 
construction of municipal sewage treatment works 
is presented. Environmental, social, and economic 
evaluation are viewed as an integral part of the 
facilities-planning process and should be performed 
throughout the process. A cost-effective analysis is 
defined as a systematic comparison of alternative 
ways of dealing with waste water treatment and 
yy problems ‘to identify the solution which 
will minimize total costs to society; these costs are 
monetary and environmental. Guidelines are pre- 
sented for an inventory of the existing environ- 
ment, the development of alternatives, and evaluat- 
ing the environmental impact. (Davison-IPA) 
W79-06095 


MONOGRAPH ON CARBON: ACTIVATED 
CHARCOAL, 

Informatics, Inc., Rockville, MD. 

R. W. Rogers. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-280 129, 
Price codes: A03 in paper copy, AOI in microfiche. 
Report No. FDA/BF-78/90, October 18, 1977. 41 
p, 3 fig, 10 tab, 141 ref. FDA 223-76-2001. 


DEVELOPMENT AND TESTING OF BREAD- 
BOARD ELECTROCHEMICAL ORGANIC 
CONTENT ANALYZER, 

Life Systems, Inc., Cleveland, OH. 


i Information 
Service, S |, VA 22161 as AD-A045 557, 
Price codes: A\ Ng heed 
Annual Report 1977. 69 p, 33 fig, 7 tab, 7 ref. 


pig mee : *Analytical techniques, *Instrumenta- 

tion, Electrolytes, *Electrodes, *Adsorption, *So- 

lutes, Organic wastes, Performance, M 

new e Disinfection, Water treatment, Water 
tion. 


The Breadboard Electrochemical Organi 
Analyzer was developed to be interfaced with the 
Water ing Element Pilot Plant and its data 


used trated the ability to 
avoid interferences from 03, Cl(-), NO3(-), and 
SO4(-2). There was no interference from and 
there were no temperature effects. (Small-FIRL) 
W79-06145 


PILOT PLANT STUDIES TO EFFECT CHRY- 
SOTILE ASBESTOS FIBRE REDUCTION 
DURING POTABLE WATER TREATMENT, 
Ontario Ministry of the Environment, Toronto. 
R. B. Hunsinger, J. Lawrence, and K. J. Roberts. 
Technical Report 67, 1977, 37 p, 1 fig, 3 tab, 12 ref, 
3 append. 


Descriptors: “Potable water, Water treatment, 
*Filtration, *Asbestos, *Pilot plants, Turbidity, Ef- 
ficiency. 


Pilot plant studies pres yer y conventional po- 
table water pre-treatment and filtration were per- 
formed to assess asbestoiform fiber removal. Prob- 
lems were encountered in consistent fortification of 
the pilot plant feed water with sufficient asbestos 
to make measurement of removal peo Opti- 
mized conventional treatment did significantly 
reduce asbestos levels. Unfortunately, given the 
current state-of-the-art in counting technology, 
treatment efficiency cannot be ined accu- 
rately. No direct relationship was established be- 
tween fiber concentration and turbidity, although 
low fiber concentration was generally associa‘ 
with low turbidity. (Small- 

W79-06158 


ACTIVATED CARBON ADSORPTION OF 
TRACE ORGANIC COMPOUNDS, 

Illinois Univ. at Urbana-Champaign. Dept. of Civil 
and Ceramic Engineering. 

V. L. Snoeyink, J. J. McCreary, and C. J. Murin. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-279 253, 
Price codes: AO7 in paper copy, AOI in microfiche. 
Technical Report EPA-600/2-77-223, 1977. 115 p, 
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Descriptors: *Adsorption, *Activated carbon, *Or- 
nic matter, oe mm compounds, Isotherms, 
lumus, *Odor, Potable water, Fluorescence, 

Water treatment, Humic acids. 


Activated carbon adsorption of humic substances 
and trace ha roe sar been aoe (MIB), 
geosmin, ma PAN) polynuclear aro- 
matic h 'AH) was investigated under 
com; ive adsorption conditions encountered in 
natural waters. Isothermal tests and small-scale lab- 
oratory columns were used. Humic substances 
were obtained from a commercial source, well 
water, leaf extract and soil extract. Significant dif- 
ferences were observed in adsorption, haloform 
formation potential, and fluorescence. A method 
for the coe of MIB was developed along with 
a y chromatographic analytical technique for 
MIB and geosmin (0.1 microgram/liter). These 
naturally occurring odorous compounds were 


hich te ith MIB and gee ia tor edeory- 
w wit geosmin for 
tion sites. Chlorophenols and PAH’s were saonghy 


adsorbed. Anionic and neutral species of 2,4-dich- 
lorophenol and 2,4,-6-trichlorophenol competed 
for adsorption sites even at a concentration of 1 

i iter. Except at a pH of 7.0, the ob- 
served data conformed to the Langmuir model for 


modification of the Langmuir model. A significant 
reduction in chlorophenol adsorption capacity re- 
sulted with the presence of various humic sub- 
stances. Also, humic acid did not interfere with the 
rate of adsorption of anthracene, a model polynu- 
clear aromatic hydrocarbon. (Small-Firl) 
W79-06330 


UTILITY DISTRIBUTION SYSTEMS IN ICE- 
LAND 


Army Terrestrial Sciences Center, Hanover, NH. 
For primary bibliographic entry see Field 8A. 
W79-06337 


INACTIVATION OF VIRUSES IN WATER BY 
BROMINE AND ITS COMPOUNDS: INFLU- 
ENCE OF VIRION AGGREGATION, 

North Carolina Univ. at Chapel Hill. School of 
Medicine. 

D. G. Sharpe, and J. D. Johnson. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as AD-A048 622, 
Price codes: A06 in pa © copy, AOl in microfiche. 
Final Report, 1977, 103 p, 51 fig, 40 ref. 


Descriptors: *Viruses, Diseases, *Bromine, *Disin- 
fection, Water purification, Electron microscopy, 
haa ion concentration, *Aggregates, Parti- 
cle size. 


The inactivation of poliovirus and reovirus by 
bromine in water was investigated. OBr(-) reacted 
most rapidly with dispersed poliovirus reducing 
plaque-forming infectivity about 3 log(10) units/ 
sec at a concentration of 9.6 at 2C and pH 11. The 
tate of inactivation with Br2 at pH 5 was 0.8 log 
(10) units/sec. Corresponding rates with HOBr, 
NBr3, and NHBr2 were 0.12, 0.035, and 0.004 
log(10) units/sec at pH 7. Reovirus was more 
sensitive to HOBr than polio virus, but when ag- 
gregation was present, reovirus survived bromine 
treatment that destroyed well dispersed poliovirus. 
oe oo Pp tions of both viruses reacted 
with HOBr with a continuously decreasing reac- 
tion rate. The most resistant units were the larger 
oe er Electron microscopy demonstrated 

virus particles are generally aggregated in the 
crude or unpurified state. Experimental techniques 
to determine aggregation were developed, and the 
fate of aggregates in different types of water and at 
different pH levels, was investigated. (Small-Firl) 
W79-06338 


DECONTAMINATION OF WATER CONTAIN- 
ING CHEMICAL AND RADIOLOGICAL WAR- 
FARE AGENTS BY REVERSE OSMOSIS, 

Army Mobility Equipment Research and Develop- 
ment Command, Fort Belvoir, Va. Energy and 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Treatment and Quality Alteration—Group 5F 


Water Resources Lab. 
For primary bibliographic entry see Field 5D. 
W79-06340 


CRITERIA FOR THE PRODUCTION OF HIGH 

PURITY WATER, 

Army Medical eee Research and De- 

velopment Lab., Fort ick, MD. 

J. J. McCarthy. 

Available from the National Technical Information 
ice, Springfield, VA 22161 as AD-A049 032, 

Price codes: A04 in Pal r copy, AO! in microfiche. 

Technical Report 7714, 1977. 63 p, 18 tab, 67 ref. 


Descriptors: “Specifications, Water quality, 
*Water purification, *Laboratories, *Hospitals, Ion 
exchange, Reverse osmosis, Distillation, Filtration, 
Adsorption, *Water pollution. 


Information is presented which should be consid- 
ered during the design or specification of high 
4 water production systems in health care 
facilities and ratories. Water at is dis- 
cussed, and summaries of commonly used water 
quality criteria are presented. Design consider- 
ations are discussed for ion or pans reverse Os- 
mosis, distillation, filtration, and n adsorption 
techniques. Design considerations for the distribu- 
tion and storage of high purity water are discussed 
including construction materials and centralized 
versus decentralized systems. Water quality should 
be a ne, to ensure suitability for 
use and to e possible the detection of contami- 
nants te during production, storage, and 
distribution. Small-FIRL) 

W79-06354 


ALTERNATIVES TO CHLORINATION FOR 
CONTROL OF CONDENSER TUBE BIO- 
FOULING, 

Monsanto Research Corp., Dayton, OH. 

H. H. S. Yu, G. A. Richardson, and W. H. Hedley. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-266 269, 
Price codes: AOS in paper copy, AO! in microfiche. 
Report EPA-600/7-77-030. March 1977. 74 p, 14 
fig, 9 tab, 28 ref. 


Descriptors: *Cooling water, *Fouling, *Power- 
plants, *Chlorination, *Water treatment, Bromie, 
Ozone, Iodine, Radiation, Cleaning, Condensers. 


Better techniques of chlorination or alternatives to 
chlorination of power plant effluent for preventing 
bio-fouling in cooling systems, especially condens- 
er tubes, were evaluated. The assessments were 
directed toward reducing free-chlorine residuals in 
effluent released into receiving waters where 
chlorinated compounds may have toxic effects on 
aquatic microorganisms or may enter drinking 
water supplies. Parameters evaluated and com- 
pared in the study included: technical feasibility; 
environmental effects; engineering problems; rela- 
tive capital, operational, and chemical costs; actual 
dollar costs; and present state of technology. 
Chemical applications evaluated for treating fresh 
or marine cooling water in once-through or closed 
cycle systems included: chlorine, bromine, chlo- 
ride, iodine, ozone, chlorine dioxide, hypochlorite, 
and controlled-release pesticides. On-line mechani- 
cal cleaning of condenser tubes in cooling systems 
were also considered; these included the utilization 
of sponge rubber balls, bruch devices, or hot water 
backflushing. Ultraviolet and gamma radiation 
were evaluated as physical-chemical treatments. 
Improved procedures of chlorination as alterna- 
tives to continuous chlorination included: dosing at 
the inlet of condensers, serially; dechlorination; 
chlorination by feedback control of residuals; and 
blowdown timing control. (Lisk-FIRL) 
W79-06358 


bbe SEPARATION STATE-OF-THE- 


Rutgers - The State Univ., New Brunswick, NJ. 
Dept. of Chemical and Biochemical Engineering. 
F. A. Osamor, and R. C. Ahlert. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-280 755, 





Price codes; A06 in paper copy, AO1 in microfiche. 
oh Yeeros 978. 104 p, 10 fig, 4 
, 176 ref. 


Descriptors: Oil industry, *Evaluation, *Oil pollu- 
tion, Oil wastes, Oily water, Oil-water interfaces, 
bs ation techniques, Water quality control, 
*Testing, Ships. 


The state-of-the-art of oil and water ion 
devices and processes was investigated. tech- 
nology available for shipboard shoreside treat- 


ment of bilge and ballast waters and the oily waste 
water associated with crude oil production was 
considered. Separation devices were classified ac- 
cording to the primary mechanisms that induce 
separation of oil/water mixtures. The basic con- 
cepts of each class of equipment, design features, 
operational conditions, and device limitations are 
discussed. Literature on test evaluation of devices 
was critiqued on the basis of actual or potential 
success in treating various oil/water systems. No 
single technique can separate all oil/water system 
states efficiently. (Small-FIRL) 

W79-06360 


A THEORY ON WATER FILTRATION, PART I: 
BACKGROUND, 

Civil and Environmental Engineering Develop- 
ment Office, Tyndall AFB, FL. 

S. P. Shelton. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as AD-A045 387, 
Price codes: AQ3 in paper copy, AOI in microfiche. 
Report CEEDO-TR-77-1, 1977. 34 p, 2 fig, 1 tab, 
49 ref, 1 append. 


Descriptors: *Filtration, Aerosols, *Efficiency, 
Water treatment, *Mathematical models, Flow, 
Suspended solids. 


Background is given for a project which applied 
existing theoretical meny “> used in aerosol me- 
chanics to various water filtration systems. Equa- 
tions were developed to describe the water filtra- 
tion processes as a function of the characteristics of 
the fluid, suspended particles, and filter media. 
Information is presented on small particle collec- 
tion, air filtration efficiency, and the effects of 
pag sry and time. (See W79-06388 and 
W79-06389) (Small-FIRL) 

W79-06387 


A THEORY ON WATER FILTRATION PART 
II. MODEL PRESENTATION, 

Civil and Environmental Engineering Develop- 
ment Office, Tyndall, AFB, FL. 

S. P. Shelton. 

Available from the National Technical Information 
Service, oI yw VA 22161 as AD-A045 607, 
Price codes: A02 in paper copy, AO1 in microfiche. 
Report CEEDO-TR-77-2, 1977. 18 p, 1 fig, 24 ref. 


Descriptors: *Filtration, Aerosols, Water treat- 
ment, *Efficiency, Sands, *Mechanical properties, 
*Suspended solids, Mathematical models. 


Existing theoretical concepts used in aerosol me- 
chanics were applied to various water filtration 
systems. These equations were then used to de- 
scribed water filtration processes as a function of 
the characteristics of the fluid, suspended particles, 
and filter media. The model integrates numerically 
to determine the pressure drop caused by the sand, 
the suspended icles collected in the sand, and 
the filter efficiency for both the sand and the 
suspended particles (the cake) at different time 
increments. Also, it computes the average efficien- 
cy from the start to any point in the filter cake. 
The sand bed and filter cake characteristics are 
then modified for each increment to reflect the net 
change in their characteristics caused by particles 
collected during the previous or oTh incre- 
ment. (See also W79-06387) (Small-FIRL) 
W79-06388 


A THEORY ON WATER FILTRATION, PART 
III - SENSITIVITY ANALYSIS, DATA EVALU- 
ATION AND CONCLUSIONS, 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5F—Water Treatment and Quality Alteration 


Civil and Environmental Engin Develop- 
ment Office, Tyndall Air Fore Bi oon aL. 

S. P. Shelton. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as AD-A043 290, 


Price codes: A , AO1 in microfiche. 
ne ¥ CEEDO-TRA, o. 37 p, 5 fig, 8 tab, 
pe es Aerosols, Water treat- 


oe 
Sands, Mechanical properties, 
*Suspended Efficiency, *Mathematical models, Flow. 


Existing theoretical concepts used in aerosol me- 
chanics were applied to various water filtration 
systems. These equations were used to describe 
water filtration processes as a function of the char- 
acteristics of the fluid, suspended particles, and 
filter media. These models were examined from the 
vo my see of their interrelated parameters and 
es to known filtration data. The 
tration model demonstrated a potential to 
sacliet the relationship between flow, pressure, 
time, and efficiency. Data validation of the model 
indicated that its predictions were within the range 
pad age yy made by classical water filtration 
for typical data es. Also, the new 
model ome puiet filter e nya = a meng 
range oO! -particle suspensions and filter m 
Ges pee v W79-06387) (Small-FIRL) 


THE POTENTIAL CONTRIBUTION OF DE- 
SALTING TO FUTURE WATER SUPPLY IN 
NEW MEXICO, 

Southwest Research Inst., San Antonio, TX. 

For primary bibliographic entry see Field 3A. 
W79-06428 


5G. Water Quality Control 


EXPERIMENTS AIMED AT THE REMOVAL 
OF PHOSPHATE BY ELECTROCHEMICAL 
METHODS, 

Vizgazdalkodasi Tudomanyos Kutato Intezet, Bu- 
dapest (Hungary). 

For primary bibliographic entry see Field 5D. 
W79-06033 


EFFECT OF DRAINAGE SYSTEM DESIGN 
Sonr, OPERATION ON NITRATE TRANS- 
North Carolina State Univ. at Raleigh. Dept. of 
Biological and Agricultural Engineering. 
R. W. Skaggs, and J. W. Gilliam. 
Paper No. 78-2501, Presented at the 1978 Winter 
Meeting of the American Society of Agricultural 
December 18-20, 1978, Chicago, IL. 13 
fig, 3 tab, 18 ref, ASAE, St. Joseph, Michigan. 


Descriptors: “Nitrates, Simulation analysis, 
*Drainage effects, Drainage systems, Drainage 
water, Surface drainage, Subsurface drainage. 


Simulations were conducted to predict NO3(-) 
movement from artificially drained soils. Effects of 
alternative drainage designs and operational proce- 
dures on NO3(-) outflow to drainage waters were 
resented. (Skogerboe-Colorado State) 
79-06036 


GROUND-WATER CONTAMINATION BY 
FERTILIZER NITROGEN, 

Science and Education Administration, Fort Col- 
lins, CO. 


H. R. Duke, D. E. Smika, and D. F. Heermann. 
Journal of the Irrigation and Drainage Division, 
Proceedings of the American Society of Civil En- 


— ol 104, No 1R3, p 283-291, September, 
978. 6 fig, 2 tab, 8 ref. 


*Irrigation programs, *Water pollu- 
tion, * ~ ra peer Pig “Nitrates, Fertilizers, Denitrifica- 
tion, Water management, Groundwater. 


A analysis is presented of the results of 
canon the effects of irrigation practices on the 






movement of water and nitrate toward the water 
table. The study area was an alluvial valley of the 
South Platte River near Crook, Colorado. Four 
sandy plots, irrigated with center pivot sprinkle 
systems, were instrumented to measure directly all 
components of the water budget during the grow- 
ing season. Vacuum extractors were installed be- 
neath each plot to measure deep percolation. 
Water samples for NO3-N analysis were collected 
periodically from each extractor, from i 
and stock wells, and from sam- 
Popated were also Vimgey # coe ot the ots were 
ited acco’ to irrigation 
uling pro . A fourth plot was seeoue nearl 
continuosly w which resulted in leaching f signifi. 
cant amounts of NO3-N beyond — eg zone. A 
high concentration of 50 ppm was found near the 
water table but decreased rapidly with depth. This 
bal activity or ferrous iron inthe anueobe region 
bi — or ferrous iron in the anaerobic region 
of the aquifer. If significant denitrification occurs, 
the potential for groundwater pollution by leached 
nitrates is considerably reduced. However, 
water management remains an et factor in 
the irrigation program. - 
W79-0608 1 


THE INTEGRITY OF WATER, 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-280 238, 
Price codes: A10 in paper copy, AOI in microfiche. 
cn oe of a Symposium, March 10-12, Wash- 
ington, 223 p, nt fig. 10 tab, 153 ref. Environ- 
mental Protection Agency, Washington, DC 


Descriptors: *Water quality, *Federal Water Pol- 
lution Control Act Amendments of 1972, Environ- 
mental effects, Human population, Groundwater, 
Surface waters, Physical properties, Chemical 
properties, Biological properties. 


i twenty-two papers presented at an invitational 
posium focus on the definition and in 

thon of water quality integrit Y as viewed and dis- 

cussed by representatives of State governments, 

industries, the academic community, conservation 

and environmental groups and the general public. 

The quantitative and qualitative characteristics of 

pre acer 9 chemical, and biological properties of 
face and groundwater were addr . (Davi- 

son-IPA) 

W79-06103 


GREAT LAKES RESEARCH ADVISORY 
BOARD ANNUAL REPORT TO THE INTER- 
NATIONAL JOINT COMMISSION, 

1978. 64 p, 1 fig, 2 tab, 30 ref. 


Descriptors: Great Lakes region, *Great Lakes, 
*Toxins, Water pollution, *Phosphorus, Water 
quality standards, *Ecosystems, *Data storage and 
retrieval, Dredging, Solid wastes, Water quality. 


The past activities of the principal scientific advi- 
sor to the Commission on Great Lakes water qual- 
ity (US-Canada) are discussed as they relate to 
three concerns: toxic substances, water quality and 
the Great Lakes ecosystem, and phosphorus limita- 
tions. Governments are requested to coordinate 
efforts to identify existing data bases and cma | 
new data bases with information on physi 
chemical, and toxicological data. An immediate 
joint effort to review and assess alternative 
dredged material disposal policies is recommended. 
Also, a recognized policy is needed for an ecosys- 
tem approach to water quality management. Fur- 
ther, studies are recommended to determine the 
most cost-effective on for reducing phos- 
phorus loadings. (Small-Firl) 

W79-06125 


GREAT LAKES WATER QUALITY SIXTH 
ANNUAL REPORT TO THE INTERNATIONAL 
JOINT COMMISSION, 

1978. 89 p, 6 fig, 20 tab. 


Descriptors: *Great Lakes region, *Legi 


lation, 
*Water quality, Regulation, Priorities, 


oxicity, 


*Chemical wastes, Public health, Environmental 
effects, Governments. 


by the Great Lakes Water 
toward compliance a Se the o 1972 Water 
Quality Agreement is it water 
quality, remedial programs, ye water 


ited its and 
i fe Say po 9 | 
quality ives. to presence 
toxic the board rec- 
ant: that pow ly al es wong devi 
order priorities for eval the risk 
ee anak in toe Lok environ- 
ment. It is also recommended ernments 


Peiso 

A (Asociacion de Tecnicos de la Industria 

He art oa tina), Vol. 17, No. 2, p 
10, 12, 16-18, 22L t 8. 20 ref. 


Descriptors: *Water ce wae *Waste assimilative 
capacity, *Surface ater quality control, 


snsicsnbhiae si iis ala 
ee ce See ae 
assimilation capacity permits establishing levels 
quality ceunlling in ocdnoed effluent treatment re- 
quirements. are dev 

mination of the 


similation capacity 
various ee Faking these 
count, methods are 


proposed. 
W79-06143 


EFFICIENT AMENDMENT USE IN SODIC 
Voloaai f pn oe Research, Bet-Dagan 
Volcani Inst. of A; - 
(Israel). Inst. of Soll and Water. 

R. J. Prather, J. O. Goertzen, J. D. Rhoades, and 

H. Frenkel. 

Soil Science Society of America Journal, Vol 42, 

» ‘, _ September-October, 1978. 8 fig, 5 
» 9 ref. 


Descriptors: *Reclamation, Alkali soils, *Soil 
amendments, Calcium sulfate, Gypsum, Calcium 
chloride, Sodium, *Leaching, Regression analysis, 


A laboratory column study of sodic soil reclama- 
changeable oa out using ESP) aa in ex- 
changeable lum percentage cation 
(casos 2HaC —_ (CEC). Three amendments 
6, Caci2. 2H20, and H2SO4) were 
aod siaghy ond ta-sombndion $0:tene tele Olhdh 
tiveness and efficiencies with respect to pena of 
amendment, time, and Asa single 
amendment, H2SO4 was more effective than 
CaSO4 and results in a more desirable —— 
than CaCl2. Combining either CaCl2 or H2S04 
with CaSO4 (proportions of 1/4 and 3/4, 
tively) appreciably reduced the time and leaching 
needed to achieve reclamation as compared wi 
CaSO4 alone. It was observed that certain soil 
conditions preclude or make undesirable the use of 
CaSO4 alone and combining amendments results in 
effective reclamation and a potential savings in 
amendment costs. Gecastoae Lelnceie State) 
W79-06150 
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DETERMINING WATER QUALITY CRITERIA 
FOR WATER FLOW IN SOLVING THE PROB- 
= OF CONTROLLING WATER POLLU- 


IN, 

Kh. A. Velner, V. I. Gurariy, and A. S. Shayn. 
In: American-Soviet Symposium on Use of Math- 
ematical Models to Optimize Water ity Man- 
t. Kharkov and Rostov-on-' USSR, 
ber 9-16, 1975. Environmental Research 
, U.S. Environmental ion 
a 4 Breeze, Fla., p 193-205 (Discussion p 
Moo: gp zeae! 1978. 1 fig, 3 tab, 14 ref. EPA- 
600/9-7 : 


Descriptors: *Water pollution control, *Flow, 
*Water quality criteria, *Soviet Union, Effects, 
Assessment, Equations, tionnaires, Decision 
making, Water bodies, ification, Statistical 


In the Soviet Union, water quality improvement is 
considered one of the most important economic 
and political problems at the present stage of social 
it. Needed are methods for the objec- 

tive assessment of water quality. First, water qual- 
ity must be defined quantitatively; developing a 
state system of quality control includes lems 
of p , forecasting and optimization. Informa- 
tion only on water quality evaluation by 
individual oe does not — an adequate 
problem solution. Laws in the USSR set maximum 
issible concentrations for harmful substances 
impoundments and water courses and define the 
water quality in a reservoir for drinking water, 
recreation, and fish breeding. However, some defi- 
ciencies have been found in the existing criteria for 
water quality assessment from the design and main- 
tenance of water installations. The decision-making 
ure is not purely mathematical in character, 

ving certain psychological attributes. VNIIVO’s 
mathematical modeling distributed a question- 
naire among ex selecting the most yee 
parameters and evaluating them on a five-point 
system. The mean statistical value for each param- 
eter, the frequency of possible maximum estimates, 
sum of ranks, and also probability characteristics, 
variance coefficient, concordance coefficient, and 
the statistical significance of the level of agreement 
among the experts were determined. Needed is a 
common system of water quality indexing. The 
application of analytical-expert methods allows es- 
tabiishment of a common approach to the problem 
of developing water quality criteria for water man- 
Conc systems. (See also W79-06166) (Bell Graf- 


W79-06174 


EFFECTS OF DAMS ON DIS- 
SOLVED OXYGEN CONCENTRATIONS IN 
NORTHERN ILLINOIS STREAMS, 


Illinois State Water Survey, Urbana. 

T. A. Butts, and R. L. Evans. 

Available from the National Technical Information 
ice, Springfield, VA 22161 as PB-294 924, 

Price codes: A08 in paper copy, AO in microfiche. 

— 132, 1978. 153 p, 6 fig, 6 tab, 14 ref, 1 

append. 


Descriptors: *Reaeration, *Streams, *Illinois, *On- 
site investigations, Dissolved oxygen, Water qual- 
ity, Dams, Aeration, Data collections, Overflow, 
Spillways, Analytical techniques, Methodology. 


This study was performed for the Northeastern 
Illinois Planning Commission (NIPC) to provide 
data for input into a comprehensive water quality 
model being developed for NIPC in conjunction 
with their Areawide Waste Treatment Manage- 
ment Study. The principal objective of this study 
was to gather physical data concerning the aer- 
ation characteristics of the dams for use in calibrat- 
ing weir formulas developed in Great Britain. This 
entailed measuring upstream and downstream DOs 
and temperatures for extended time periods and 
determining the physical measurements and char- 
acteristics of the dams. In all, 53 different struc- 
tures exist at 48 locations on study area streams. At 
5 of those locations, 2 different spillway or release 
structures exist side by side. Forty of the 53 struc- 
tures were sampled at 15-minute intervals for at 
least 4-hour segments. Detailed results observed 
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and recorded in the field were presented in the 
appendix. Two photographs were shown for some 
structures to illustrate structural details more clear- 
ly or to show different flow conditions. It was 
concluded that most channel dams and weirs stud- 
ied significantly affect water a in almost all 
major study area streams. These effects shouid be 
incorporated into any mathematical model i 
with dissolved oxygen. This was 

for use as a preliminary guide. (Comphroret WS) 
W79-06234 


FEDS PUSH FOR WHOLLY INTEGRATED 
STATE/EPA PROGRAMS, 

C. W. Heckroth. 

Water and Wastes Engineering, Vol. 15, No. 12, p 
22-27, 30, December, 1978. 


Descriptors: *Water pollution control federation, 
*Water quality control, *Integrated control meas- 
ures, *Conferences, Toxins, Sludge disposal, Indus- 
trial wastes, Water reuse, Research priorities, Con- 
solidation, Permits, Grants. 


At the annual Water Pollution Control Federation 
meeting many topics were discussed. Among them 
were state-federal Environmental Protection 
Agency (EPA) agreements, pretreatment stand- 
ards, toxic pollutants, national munici licy 
and tee , ‘208’ programs, future legislation, 
Congress-EPA conflicts, water reuse, managing 
grants and permits, and a national research pro- 
gram. Speakers’ conclusions are provided. One 
speaker said the EPA intends to consolidate its 
efforts by requiring each EPA region to enter into 
an annua! agreement with its respective states cov- 
ering all water and solid waste programs. Pretreat- 
ment standards for industrial plans are detailed 
herein. Control of toxic pollutants will be receiv- 
ing more emphasis in the future and should consti- 
tute a major factor in formulating a national re- 
search program. Water reuse is being given top 
priority. Some ways in which EPA is encouraging 
water conservation are discussed. There is also a 
need to coordinate management of federal con- 
struction grants to municipalities, to insure compli- 
ance with the terms and stipulations of a communi- 
ty’s National Pollutant Discharge Elimination 
System permit. The funding strategy for section 
208 of the Clean Water Act is discussed. The ‘208’ 
——— gives state and area-wide agencies funds 
‘or ce es ea quality management plans. 
(Horwich-Florida) 

W79-06297 


OLD WOMAN CREEK, OHIO: THE DESIGNA- 
TION OF A FRESHWATER ESTUARINE 
SANCTUARY, 

Ohio Dept. of Natural Resources, Columbus. 

For primary bibliographic entry see Field 6E. 
W79-06301 


SUMMARY APPRAISALS OF THE NATION’S 
GROUND-WATER RESOURCES--LOWER MIS- 
SISSIPPI REGION, 

Geological Survey, Little Rock, AR. Water Re- 
sources Div. and Geological Survey, Baton Rouge, 
LA. Water Resources Div. 

For primary bibliographic entry see Field 4B. 
W79-06308 


PERFORMANCE TESTING OF OIL MOP 
ZERO RELATIVE VELOCITY OIL SKIMMER, 
Mason and Hanger-Silas Mason Co., Inc., Leon- 
ardo, NJ. 

M. K. Breslin. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-280 232, 
Price codes: A03 in paper copy, AOl in microfiche. 
Report EPA-600/7-78-060, 1978. 20 p, 7 fig, 2 tab, 
2 append. 


Descriptors: *Skimming, *Oil spills, Water pollu- 
tion control, Oily water, *Prototypes, *Testing, 
*Separation techniques, Adsorption, Performance, 
Running waters, Mechanical equipment. 


Techniques Of Planning—Group 6A 


A fast current prototype skimmer designed and 
built by OMI with an spain hes up to 3 m/ 
sec, was tested. Oil was adsorbed onto oleophilic 
fibers woven into a rope. The rope and fibers were 
then squeezed by wringers to remove the oil. The 
device was operated in a controlled oil slick and 
monitored for oil recovery. Controlled independ- 
ent variables included aparetog speed, oil slick 
thickness, tow speed, and wave conditions. Fluid 
recovery was sampled during and after the test run 
to determine skimmer performance. Results were 
evaluated in terms of recovery rate, recovery effi- 
ciency, and throughput efficiency. Only eight oil- 
collection test runs were made over two da 
because of adverse weather and problems with the 
device. Thus, parameters could not be completely 
optimized. (Small-FIRL) 

W79-06359 


PERFO 

SHORE SKIMMING DEVICES 

Mason and Hanger-Silas Mason Co., Inc., Leon- 
ardo, NJ. 

H. W. Lichte, and M. K. Breslin. 

Report EPA-600/7-78-082. 1978. 77 p, 24 fig, 30 
tab, 3 append. 


er TESTING OF THREE OFF- 


Descriptors: *Oil spills, Oil pollution, *Testing, 
*Skimming, Mechanical equipment, *Performance, 
Evaluation, Waves(Water), Weather, Oceans. 


Three off-shore skimming devices were evaluated 
as part of the assessment and evaluation of technol- 
ogy and ee op for controlling and cleaning 
up oil spills in the marine environment. Through- 
put efficiency, recovery efficiency, and oil recov- 
ery rate, were determined for the Cyclonet 100, 
MARCO class V Oil Skimmer, and the U.S. Coast 
Guard Skimming Barrier (CGSB). Test variables 
included several wave conditions and tow speeds 
to simulate harbor and offshore environments. Per- 
formance was maximum at speeds through the 
water of 1.5 m/sec or less, even in calm water. As 
wave conditions become more severe, perform- 
ance deteriorates. Even relatively low breaking 
waves render the pickup devices effectively use- 
less. Performance was better using the heavier of 
the two oils tested. Thus, effective use of the 
equipment depends on extremely favorable weath- 
er conditions. Further research and development 
are needed to establish effective cleanup methods 
which are effective in more severe sea conditions. 
(Small-FIRL) 

W79-06365 


6. WATER RESOURCES 
PLANNING 


6A. Techniques Of Planning 


ENVIRONMENTAL ASSESSMENT GUIDANCE 
MUNICIPAL SEWAGE TREATMENT WORKS 
PROGRAM. 

Environmental Protection Agency, Chicago, IL. 
Water Div. 

For primary bibliographic entry see Field 5F. 
W79-06095 


AMERICAN-SOVIET SYMPOSIUM ON USE 
OF MATHEMATICAL MODELS TO OPTI- 
MIZE WATER QUALITY MANAGEMENT. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-287 696, 
Price codes: A20 in paper copy, AO! in microfiche. 
Proceedings: Kharkov and Rostov-on-Don, USSR, 
December 9-16, 1975. Environmental Research 
Laboratory, U.S. Environmental Protection 
Agency, Gulf Breeze, Florida, September 1978. 
EPA 600/9-78-024, 453 p. 


Descriptors: *Water quality, *Water pollution con- 
trol, *Mathematical models, *River basins, *Simu- 
lation analysis, *Methodology, *United States, 
*USSR, Eutrophication, Ecosystems, Lakes, Man- 
agement, Decision making, Forecasting, Water 
bodies, Systems analysis. 
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The American-Soviet Symposium on Use of Math- 
ematical Models to Optimize Water Quality Man- 
agement examines methodological questions relat- 
ed to simulation and optimization modeling of 
way? that determine water quality of river 
Discussants describe the general state of 
development and application of mathematical 
models designed to predict and optimize water 
quality management in the USA and USSR. Sub- 
jects of papers presented by American and Soviet 
specialists include: planning comprehensive water 
quality protection systems; modeling water quality 
in river basins; geographic-economic ts of 
pollution control systems; identification of ecosys- 
tem models by field data; management decisions 
for lake systems on a survey of trophic status, 
limiting nutrients, and nutrient loadings; a descrip- 
tive simulation model for forecasting the condition 
of a water system; mathematical ecosystem models 
and a description of the water quality in water 
bodies; mathematical modeling strategies applied 
to Saginaw Bay, Lake Huron, to eutrophical proc- 
esses in Lake Ontario, to hydrodynamics and dis- 
persion of contaminants in the nearshore, and to 
coastal currents in large lakes; and the construction 
of a model of Lake Baikal on the principles of self- 
organization. Publication of the proceedings held 
December 9-16, 1975, in Kharkov and Rostov-on- 
Don, USSR, is in compliance with the Memoran- 
dum from the Fourth Session of the Joint Ameri- 
can-Soviet Committee on Cooperation in the Field 
of Environmental Research. (See W79-06167 thru 
W79-06184) (Bell-Graf--Cornell) 
W79-06166 


PLANNING COMPREHENSIVE WATER 
QUALITY PROTECTION SYSTEMS, 
Cornell Univ., bm NY. Dept. of Environmen- 


In: American-Soviet Symposium on Use of Math- 
ematical Models to Optimize Water Quality Man- 
agement. Kharkov and Rostov-on-Don, USSR, 
December 9-16, 1975. Environmental Research 
Laboratory, U.S. Environmental Protection 
Agency, Gulf Breeze, Fla. p 1-33, September 
1978. EPA-600/9-78-024. 3 fig, 15 ref. 


Descriptors: *Comprehensive planning, *Water 
quality, *Protection, *Economic efficiency, *Opti- 
mization, *Simulation analysis, *Analytical tech- 
niques, *Model components, *USSR, *Cost mini- 
mization, Constraints, Mathematical models, Sys- 
tems analysis, Mixed-integer programming, Linear 
programming, Nonlinear programming, River 
basins, Waste water(Pollution), Flow augmenta- 
tion, Aeration, Land disposal. 


This paper outlines several approaches to water 
protection modeling, emphasizing problem defini- 
tion and model development. Reviewed is a 
number of mathematical modeling components 
which can be combined and solved for the prelimi- 
nary planning of minimum cost, comprehensive 
water quality management programs for river sys- 
tems. The techniques considered hopefully reflect 
an approach to long-run water quality protection 
planning that might be appropriate for various 
rivers in the USSR. The use of both optimization 
and simulation models permits the identification of 
those particular measures, their design specifica- 
tions, and their operating policies, that will satisfy 
water quality, economic, and possibly other objec- 
tives. The optimization techniques herein have 
been developed for: wastewater treatment facili- 
ties; wastewater effluent storage lagoons; land dis- 
posal sites for wastewater disposal and additional 
treatment; flow augmentation reservoirs; and in- 
stream aeration devices. The models are static. 
Discussed are nonlinear, linear, separable, and 
mixed-integer programming, the last being recom- 
mended as the solution technique. The systems 
models and methods illustrated herein are not sub- 
stitutes for judgment, but rather are aids to it in 
providing information and opportunities that oth- 
erwise might not be available. (See also W79- 
06166) (Bell-Graf--Cornell) 

W79-06167 
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OPTIMIZATION OF WATER QUALITY CON- 
TROL IN A RIVER BASIN, 
A. K. Kuzin. 
In: American Soviet Symposium on Use of Math- 
ematical Model to Optimize Water ity Man- 
agement. Kharkov and Rostov-on- USSR, 
December 9-16, 1975. Environmental Research 
pwnage U.S. Environmental Protection 
Agency, Gulf Breeze, Fla., p 36-52, September 
1978, EPA-600/9-78-024, 2 fig, 12 ref. 
Descriptors: *Water quality, *Protection, *River 
basins, *Optimization, *Methodology, *Mathemat- 
ical models, *Decision making, ffluents, Treat- 
ment, Lagoons, Flow autmentation, Investment, 
Long-term planning, Analytical techniques, Sys- 
tems analysis, Equations. 


—— quality is considered in the development me] 
a long-term optimum strate capi 
investment policy in the U the beste water 
protection programs, part of the nation’s overall 
water protection p nis pee are based on strategic 
objectives for 10 S 5 years. Weighty socio-eco- 
nomic a favor the basin approach to the 
control of water oe et factors. There are at 
least two ways of constructing an economic-math- 
ematical model for optimization of anti-pollution 
measures on a d e basin scale: construction of 
a united ‘super-model’ or a system of small mutual- 
ly matched models. A number of serious shortcom- 
ings of a practical nature limit the use of ‘su; 
models’, timization problems in the of 
water protection are divided into three classes: 
Class 1 - problems of br age oS ae dif- 
ferent technical. facili Class 2 - of 
interaction of differing facilities; and ie prob- 
lems of optimizing operationally different technical 
solutions. Investigation of relations among these 
has shown that during the optimization of water 
esa measures within the limits of a basin or 
section, a multilevel system of models can be 
developed, requiring a multilevel approach. Dis- 
cussed are the stages in solving an optimization 
problem, and typical optimization problems for 
water protection measures are described. Wide- 
spread use of the decision-making optimization 
ee outlined herein will yiel eco- 
nomic its to the national economy. ( also 
W79-06166) (Bell-Graf--Cornell) 
W79-06168 


WATER QUALITY MANAGEMENT MODELS: 
SPECIFIC CASES AND SOME BROADER OB- 
SERVATIONS, 

Meta Systems Inc., Cambridge, MA. 

R. J. DeLucia, and T. Chi. 

In: American Soviet Symposium on Use of Math- 
ematical Models to Optimize Water Quality Man- 
agement. Kharkov and Rostov-on-Don, USSR, 
December 9-16, 1975. Environmental Research 
Laboratory, U.S. Environmental Protection 
Agency, Gulf Breeze, Fla., p 92-124, tember 
1978. EPA-600/9-78-024. 9 fig, 1 tab, 28 ref. 


Descriptors: *Water quality, *Management, *River 
basins, *Planning, *Mathematical models, Optimiz- 
ation, Constraints, Pollutants, Treatment facilities, 
Costs, Biochemical oxygen demand, Dissolved 
oxygen, Constraints, Timing, Equations, Systems 
analysis, Capacity expansion, Cost selnieaization, 
Linear loss function, Convex separable pro 
ming, Size, St John River basin model, Descriptive 
modeling, Prescriptive model. 


There is no one prescribed approach for model 
building for investment planning in water quality 
control. The development of a water ba model 
is dependent on the characteristics of the problem 
being examined. Considered herein are four areas 
of concern that influence model development: (1) 
the relationship of planning activity to the prob- 
lems of variable specifications; (2) the nature of the 
institutional or client setting; (3) the type and qual- 
ity of data available for model development; and 
(4) the availability of resources for model develop- 
ment and implementation. Discussed is the Saint 
John River basin model, whose deve‘opment pro- 
vides an example in which many important issues 
in these four areas arise; highlighted are the most 
significant issues. The notable features of the dis- 
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model in its it form are 

in detail is the need to calibrate/verify the 
tive relationships in water quality It 
concluded that there are two types of 

Or implementation pecnen smoneted 59%, ip 
use of water quality planning models: (1) accept- 
ance of a descriptive or prescriptive model for use 
in an actual water quality ing study and (2) 
the implementation of a water ity plan that is 


ven ty. example of optimal capacity 
expansion of treatment facilities is given. (See also 
'9-06166) (Bell-Graf--Cornell) 
W79-06170 
MODELING AND DECISION-MAKING AS- 
PECTS OF WATER QUALITY MANAGEMENT, 
Environmental Agency, Washington, 


Protection 
oo ne 
M. A. Pisano. 
In: American-Soviet Symposium on Use of Math- 
ematical Models to Optimize Water 


Decent Kharkov and Rostov-on- U 
ber Si Us. Envronnen a 


BF 


191 Aaecy. on: 1978, Fas p 100100 Di 
78-024. 


Descriptors: *Water pollution control, *Decision 
Planning, uation, isso 

Evaluation, Rivers, United States, Methodology, 

Systems analysis. 


This paper gives an overview of how 

and concepts considered in several of papers 

presented at this symposium may be utilized in the 

solution of complex water — — These 
key tical concepts 


"7 rt or 
planning precess of the United St the 
papers discuss some specific case study applica- 
tions of these approaches, as well as how 
some of the major p fin em- 
ployed in a particular area. i 
ity analysis, and epee Be pinning 8 te 
proaches have played a very fundamen 
the implementation of our Federal Water * Polation 
Control Program. This paper describes that role 
ee 
contributed to our water a management deci- 
sions. Considered is how the above ve approaches and 

ncepts have been em array oa 0 perk. ok ee 
(See also W79-06166) (Bell-Graf ell) 
W79-06173 


IDENTIFICATION OF ECOSYSTEM MODELS 
BY FIELD DATA (INVERSE PROBLEMS OF 
ECOLOGY), 

Akademiya Nauk URSR, Kiev. Inst. Hidrobiolo- 


gii. 

V. B. Georgiyevskiy. 

In: American-Soviet Symposium on Use of Math- 
ematical Models to Optimize Water Quality Man- 
agement. Kharkov and Rostov-on-Don, USSR, 
December 9-16, 1975. Environmental Research 
Laborato U.S. Environmental Protection 
Agency, ulf Breeze, Fla., p 263-279 (Discussion P 
tata September 1978. 7 ref. EPA-600/9-7: 


Descriptors: *Ecosystems, *Model studies, *Dif- 
ferential equations, *Field data, *Stochastic proc- 
esses, *Model parameters, *Integral_transforma- 
tions, Algorithms, Dynamic model, Cartesian co- 
ordinates, Water biocenosis, Complete “eee 
Curvilinear orthogonal coordinates, 

equations, Statistical models, Numerical — 
Systems analysis, Plankton. 


Proposed is the construction of ecosystem models 
to be identified herein on the basis of conventional 
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differential equations (dynamic models) and in par- 
\vatives. Ident ation is the determination 
of numerical values of coefficients for use in differ- 
ential equations by first-hand observation of bioti 
and abiotic components of an ecosystem in a cer- 
tain region. In ecology, problems of this kind are 
by iden objects of automatic con- 
trol. The usual tion method is to select 
numerical values for the model parameters which 
minimize the mean square difference between the 
popletnny nie Vai Meine: ee 
possess w a 
proach. Given are the characteris tics of invetss 
problems in ecology which necessitate identifica- 
tion without using solution of the direct boun 
conditions. Proposed is the use of a method whic 
does not use the solution of direct boundary equa- 
tions; the method can be based on inte; for- 
mations of differential equations of ecological 
models aimed at excluding ph mee C- 
(1) type of differential equations of water ecosys- 
tem models; @ model parameters as systemic 
characteristic of water biocenosis; (3) method of 
integral transformations; (4) minimum ey 
formation I for an equation with Car- 
tesian coordinates; (5) integral transformations of 
smoothing for equation with Cartesian 
coordinates and for equations in curvilin- 
Yaiebie and of Fh nd () ~d 
of dependent parameters; an - 
rameter determination with inadequate ilotnation 
available. (See also W79-06166) (Bell Graf-Cornell) 
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OPTIMAL DESIGN AND OPERATION OF 
MULTI-RESERVOIR SYSTEMS: VOLUME I: 
EXPLICITLY 'C MODELS, 

Johns Hopkins Univ., Baltimore, MD. 

M. H. Houck, and J. L. Cohon. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-262 017, 
Price codes: A10 in paper copy, AO1 in microfiche. 
Prepared for National Science Foundation, Wash- 


oma D.C., Report No SAE-PDM-76-01, June 
1976. 187 p, 20 fig, 19 tab, 41 ref, append. 


iptors: *Reservoir design, *Reservoir oper- 
ation, *Model studies, *Optimization, *Linear pro- 
gramming, ‘Stochastic processes, *Decision 
making, Benefit maximization, Screening model, 
Water resources development, *River basins, Plan- 
ning, Multiple-purpose reservoirs, Algorithms, 
Equations, Operations research. 


Optimization models offer a valuable tool to the 
fiver basin planner. This report is the result of 
tesearch in water resources multi-methodology. 
To solve the complex problems of simultaneous 
design and operation of reservoirs, much work has 
been accomplished in the joint use of optimization 
and simulation models, where the optimization 
model is used as a screening tool to identify a 
range of alternatives worthy of more detailed anal- 
yses to be carried out by the simulation model. The 
phase of this research reported herein concentrates 
on the derivation of an improved screening model, 
working with ReVelle’s Linear Decision Rule 
(LDR) and Louck’s ET Explicit Stochastic 
Linear Programming (SESLP) models. These two 
models are restructured and extended. A reforma- 
tion of the SESLP models results in a substantial 
reduction in computational burden so that the 
models are now usable for realistic systems. The 
LDR model is extended to explicitly include eco- 
nomic benefits or losses. Energy generation is also 
considered for the first time in the LDR model and 
a new perspective on the water supply —_ of 
4 reservoir system is given. (See also W79-06186) 
(Bell Graf-Cornell) 

W79-06 


OPTIMAL DESIGN AND OPERATION OF 
MULTI-RESERVOIR SYSTEMS: VOLUME II, 
ALTERNATIVE OPTIMIZATION MODELS OF 
THE LEHIGH RIVER BASIN, 

Johns Hopkins Univ., Baltimore, MD. 

M. H. Houck, and J. L. Cohon. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-262 018, 
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Price codes: A08 in paper copy, AO1 in microfiche. 
Prepared for National Science Foundation, Wash- 
ington, D.C., Report No SAE-PDM-76-02, June 
1976. 144 p, 46 fig, 48 ref. 


Descriptors: *Reservoir design, *Reservoir oper- 
ation, *Model studies, *Optimization, *Linear pro- 
gramming, *Stochastic processes, *Streamflow, 

Simulation a is, *Screeni pao *Dynamic 

rogramming, ce-constrained prograrnming, 
Pehigh River basin, Planning, Water ath oon Water 
resources development, Costs, Water storage, Eco- 
nomics, Systems analysis. 


This report is the result of research in water re- 
sources multi-model methodology. To solve the 
complex poe of simultaneous design and op- 
eration of reservoirs, much work has been accom- 
plished in the joint use of optimization and simula- 
tion models, where the re model is used 
as a screening model to identify a range of alterna- 
tives worthy of more detailed analyses to be car- 
ried out by the simulation model. One phase of this 
research concentrated on the derivation of an im- 
roved screening model, emphasizing ReVelle’s 
linear decision rule and Louck’s stochastic linear 
programming model. The other major research 
task--the ep of this Volume II--was to develop 
an additional model for multi-model approaches to 
river basin planning, a policy model used for deriv- 
ing optimal operating policies for the system devel- 
oped by the screening model. The result would be 
a ‘three-model’ methodology, where the ape 
from the screening model and the operating rules 
from the policy model would be fed into the 
simulation model for further analyses. This volume 
reports on the testing of various combinations of 
previously Sivdened reservoir system models in 
order to identify reasonable methodologies. The 
models considered include: a mean year determin- 
istic linear program, a multi-year deterministic 
linear program, a chance-constrained linear pro- 
gram, the sequential explicit stochastic linear pro- 
gram (Loucks), and a deterministic dynamic pro- 
gram. Each of these models was formulated, pro- 
grammed, and solved for the Lehigh River Basin 
which presented rich data sources. The chance- 
constrained programming model using linear deci- 
sion rule was found to be superior on the basis of 
all relevant criteria. (See also W79-06185) (Bell 
Graf-Cornell) 
W79-06186 


OLD WOMAN CREEK, OHIO: THE DESIGNA- 
TION OF A FRESHWATER ESTUARINE 
SANCTUARY, 

Ohio Dept. of Natural Resources, Columbus. 

For primary bibliographic entry see Field 6E. 
W79-06301 


GEOTHERMAL RESERVOIR SIMULATION 1. 
MATHEMATICAL MODELS FOR LIQUID- 
AND VAPOR-DOMINATED HYDROTHER- 
MAL SYSTEMS, 

oe Survey, Reston, VA. Water Resources 


Vv. 
C. R. Faust, and J. W. Mercer. 
Water Resources Research, Vol 15, No 1, p 23-30, 
February 1979. 4 fig, 25 ref. 


Descriptors: *Geothermal studies, *Model studies, 
*Hydrothermal studies, *Mathematical models, 
*Thermal water, Porous media, Pressure, Enth- 
alpy, Thermodynamics, Energy transfer, Steam, 
Hydrogeology, Equations. 


Two alternative mathematical models are present- 
ed that are suitable for numerical simulation of 
geothermal reservoirs. The general mathematical 
model describes the three-dimensional flow of 
single-component water (both one and two phase) 
pe the transport of heat in porous media. It is 
composed of two nonlinear partial differential 
equations, posed in terms of fluid pressure and 
enthalpy, and appropriate boundary conditions. An 
alternative quasi-three-dimensional model is de- 
rived by partial integration (in the vertical dimen- 
sion) of the three-dimensional equations. The reser- 
voir is assumed to have good vertical communica- 
tion so that vertical equilibrium (gravity segrega- 
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tion) between steam and water is achieved. The 
resulting equations, posed in terms of vertically 
averaged pressure and enthalpy, include effects of 
Sy inclined, raeene-Sionnes reservoir and mass 

energy leakage to confini 
W79-06304) (Woodard-USGS) 
W79-06303 


GEOTHERMAL RESERVOIR SIMULATION 2. 
NUMERICAL SOLUTION TECHNIQUES FOR 
LIQUID- AND VAPOR-DOMINATED HYDRO- 
THERMAL SYSTEMS, 


oe Survey, Reston, VA. Water Resources 
iV. 


C. R. Faust, and J. W. Mercer. 
Water Resources Research, Vol 15, No 1, p 31-46, 
February 1979. 13 fig, 4 tab, 44 ref. 


Descriptors: *Geothermal studies, *Model studies, 
*Numerical analysis, *Hydrothermal studies, *Sim- 
ulation gy a Porous media, Vapor pressure, 
Enthalpy, Thermodynamics, Energy transfer, Hy- 
drogeology, Equations, Evaluation. 


Two numerical models are introduced for simulat- 
ing three-dimensional, two-phase fluid flow and 
heat transport in geoth reservoirs. The 
model is based on a three-dimensional formulation 
of the chau ony equations for geothermal reser- 
voirs. Since the resulting two ial differential 
equations, posed in terms of fluid pressure and 
enthalpy, are highly nonlinear and inhomogeneous, 
they require numerical solution. The three-dimen- 
sional numerical model uses finite difference ap- 
proximations, with fully implicit Newton-Raphson 
treatment of nonlinear terms and a block (vertical 
slice) successive iterative technique for matrix so- 
lution. Newton-Raphson treatment of nonlinear 
terms permits the use of large time steps, while the 
robust iterative matrix method reduces computer 
execution time and storage for large three-dimen- 
sional problems. An alternative model is derived 
by partial integration (in the vertical dimension) of 
the three-dimensional equations. This second 
model explicitly assumes vertical equilibrium 
(gravity segregation) between steam and water and 
can be applied to reservoirs with good vertical 
communication. The resulting equations are 

in terms of depth-averaged pressure and enthalpy 
and are solved by a two-dimensional finite differ- 
ence model that uses a stable sequential solution 
technique, direct matrix methods, and Newton- 
Raphson iteration on accumulation and source 
terms. (See also W79-06303) (Woodard-USGS) 
W79-06304 


SIMULATION OF STREAMFLOW OF ROCK 
RIVER AT LAKE KOSHKONONG, WISCON- 
SIN, TO DETERMINE EFFECTS OF WITH- 
DRAWAL OF POWERPLANT-COOLING 
WATER, 

Geological Survey, Madison, WI. Water Re- 
sources Div. 

W. R. Krug. 

pri gs Survey open-file report 79-253, Janu- 
ary 1979. 21 p, 8 fig, 1 plate, 4 tab, 5 ref. 


Descriptors: *Routing, *Streamflow, *Computer 
models, *Lakes, *Low flow, Consumptive use, 
Analytical techniques, Simulation analysis, Flow 
control, Nuclear powerplants, Diffusion, Thermal 
water, Cooling, *Wisconsin, *Rock River, *Lake 
Koshkonong. 


A flow-routing model was used to simulate 44 
years of a data from Lake Kosi.konong, Wis., 
and streamflow data from the Rock River down- 
stream from the lake. The simulation was repeated 
for five possible degrees of consumptive use, rang- 
ing from zero to an annual average of 40 cubic feet 
per second. A minimum release rule was applied to 
the simulated operation of the dam at Indianford to 
guarantee at least the 7-day, 10-year low-flow dis- 
charge in the Rock River downstream from Lake 
Koshkonong. The simulated stage of Lake Kosh- 
konong with consumptive use at 40 cubic feet per 
second was as much as 0.42 feet lower than the 
simulated stage with zero consumptive use for the 
same period. Duration of drawdown below the 
regulatory minimum stage of 11.8 feet, occurring 
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once in 10 years, increased from 83 to 132 days as 
consumptive use increased from 0 to 40 cubic feet 
per second. (Woodard-USGS) 

W79-06315 


FIELD VERIFICATION OF A ONE-DIMEN- 
SIONAL MATHEMATICAL MODEL FOR 
TRANSIENT COMPACTION AND EXPAN- 
SION OF A CONFINED AQUIFER SYSTEM, 
Geological Survey, Sacramento, CA. Water Re- 
sources Div. 

D. C. Helm. 

In: ASCE Proceedings of the Specialty Confer- 
ence on Verification of Mathematical and Physical 
Models in Hydraulic Engineering, College Park, 
Maryland, August 9-11, 1978, p 189-196, 1978. 6 
fig, 2 tab, 9 ref. 


Descriptors: “Land subsidence, *Pumping, 
*Groundwater, *Drawdown, *Computer models, 
Forecasting, Compaction, Water levels, Aquifer 
characteristics, Compressibility, Hydraulic con- 
ductivity, Hydrogeology, Permeability, Mathemat- 
ical models, Aquifers, Confined water, Physical 
roperties, Soil mechanics, Storage coefficient, 
essure, Simulation analysis, Evaluation. 


Land subsidence due to ground-water withdrawal 
from a confined aquifer system is an expression at 
land surface of the net compaction at depth of the 
compressible layers within the system. Water-level 
fluctuations within coarse-grained aquifers produce 
boundary-stress changes on slow-draining com- 

ressible interbeds. A one-dimensional model has 
oe applied to various field conditions ranging 
from a short-term test where 0.00048 meters of 
recoverable compaction (and subsequent expan- 
sion) of an overlying confining bed were measured 
during a 4-week aquifer test (including drawdown 
and recovery) to a long-term test where nearly 4 
meters of subsidence occurred during 50 years of 
pumping overdraft. The model computes not only 
transient compaction and expansion at a site of 
interest but also the transient vertical distribution 
of preconsolidation pressure. This calculated stress 
distribution is used to estimate a critical depth to 
water needed either to initiate or to stop nonreco- 
verable compaction. Drawing on 15 sets of field 
data of stress and compaction, 15 sets of model 
values for average hydraulic conductivity and non- 
recoverable compressibility are tabulated. Based 
on these estimated parameter values, future nonre- 
coverable compaction is predicted at each site for 
specified stress changes. (Woodard-USGS) 
W79-06316 


RECOMMENDATIONS FOR BASELINE RE- 
SEARCH IN WASHINGTON AND OREGON 
RELATIVE TO OFFSHORE RESOURCE DE- 
VELOPMENT. 

For primary bibliographic entry see Field 5C. 
W79-06468 


AN ANALYSIS OF THE FEASIBILITY OF SEP- 
ARATING EXPLORATION FROM PRODUC- 
TION OF OIL AND GAS ON THE OUTER 
CONTINENTAL SHELF. 

Office of Technology Assessment, Washington, 
DC. 


Report May 1975. 227 p, 4 fig, 12 tab, 4 append, 7 
attach. 


Descriptors: *Resources development, Explora- 
tion, Production, *Outer Continental Shelf, *Oil 
and gas, Mid-Atlantic Bight, Southern California 
Bight, Gulf of Alaska, Leasing. 


This study examines present practices and consid- 
ers several alternative procedures by which explo- 
ration may be carried out prior to leasing and 
examines the advantages, disadvantages and uncer- 
tainties of each. The alternatives include three 
ranges of exploration effort--limited, intermediate, 
and full--by either government exploration teams 
or te voamg | industry teams through licensing 
procedures. The study keys on three of the twelve 
‘frontier’ OCS areas as representative: the Mid- 
Atlantic (Baltimore Canyon), Gulf of Alaska, and 
Southern California. It appears feasible to separate 
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exploration from production for the malice pros- 
identified in the frontier areas in a limited or 
termediate exploration pean as defined in the 


. However, since exploration would re- 
quire information obtained in the process of devel- 
opment and production of a region, it is probably 
not feasible or practical to conduct full exploration 
prior to production. Furthermore, OTA found that 
an intermediate program would merely be an ex- 
tension of a limited program. uently, if sep- 
arate exploration was desired, it could be initiated 
on a limited basis with the decision to extend to an 
intermediate level deferred. The analysis also 
found that, as certain benefits accrue from such a 
separation, it is likely that there will also be certain 
disadvantages or uncertainties of success, time loss 
and other impacts accruing from separation. These 
should be considered by policymakers in their de- 
liberations. It should be noted further that there 
are ag alternatives to separation which could 
resolve, in part, the issues which raise the question 
of whether exploration should be separated from 
production. (Sinha-OEIS) 

W79-06473 
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HYDRONOMIC ANALYSIS: A METHOD FOR 
REGIONAL ANALYSIS OF ECONOMIC AND 
WATER RESOURCES RELATIONSHIPS, 

Yale Univ., New Haven, CT. School of Forestry 
and Environmental Studies. 

A. P, O’Hayre. 

Journal of Environmental Management, Vol 7, No 
2, - 125-146, tember 1978. fig, 2 tab, 36 ref. 
OWRT A-033-MINN(2). 14-34-0001-7050. 


Descriptors: *Hydrodynamics, *Regional analysis, 
*Economics, “Water resources, —— 
analysis, *Water Fae *Effects, *Simulation 
analysis, *Lakes, Eutrophication, Environmental 
control, Monte Carlo method, Land use, Forest 
management, Water pollution, Systems analysis, 

uations, Mathematical models, Nonpoint source 
pollution, Spatial variation, Timber harvest, Pulp 
wood harvest, Itasca County(Minn). 


Previous efforts to predict regional economic and 
environmental relationships have proposed the use 
of discharged residuals as environmental criteria. 
Others have attempted to use models to relate 
discharged residuals to environmental quality pa- 
rameters, but these models fail to represent the 
spatial dimension of pollution discharge, especially 
fegarding non-point sources of pollution. This 
study was an attempt to develop a more realistic 
simulation of regional economic and environmental 
quality relationships by modeling the regional dis- 
tribution of lake water quality resulting from the 
spatial distribution of pollutants from non-point as 
well as ou sources. An input-output economic 
model of Itasca County, Minnesota was modified 
so that the spatial variation in pollutants dis- 
charged in association with economic activity in 
the region could be assessed. A regional indicator 
of lake water quality was developed from the 
distribution of lake trophic state. Monte Carlo sim- 
ulation was used to derive the distribution of tro- 
phic state from the distribution of lake characteris- 
tics, land use activities and point source discharge 
of nutrients. The lake water quality model was 
calibrated for Itasca County, using sub-regions 
within the county. The method was used to deter- 
mine the effect of forest management alternatives 
on economic conditions and lake water quality in 
the region. The results suggest that expansion of 
timber harvest has a minimal effect on lake water 
quality as long as all the increased pulp wood 
harvest is exported from the region. (Bell Graf- 
Cornell) 

W79-06001 


CHOOSING A POTABLE WATER SUPPLY: 
WHAT YOU NEED TO KNOW, 

New Jersey Inst. of Tech., Newark. 

H. S, Hundal, R. B. Trattner, and P. N. 
Cheremisinoff. 

Water and Sewage Works, Vol 126, No 3, p 78-80, 
March, 1979. 1 fig, 3 ref. 
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Descriptors: *Potable water, “Surface waters, 
*Ground , Water sources, Water quality, 
Water treatment, Rivers, Lakes, Impo 

Water _harves' 1 goer biog? wells, Bey 
yield, Pumping, recharge, prings, |. 
tration galleries. 


Various types of surface and subsurface sources of 
potable water are discussed in terms of their qual- 
ity and treatment requirements. The 
on the quantity of. wastes 
prey one ¥ upstream sources, and the volume 
flow of the river. Lakes and ponds have 
better, more uniform quality than rivers. im- 
poundment reservoir is an i of potable 
water, requiring a minimum amount of treatment, 
Water harvesting uses catchment basins to, collect 
runoff from precipitation and stores it in tanks 

i and evaporation 


Q 


Be S2iieee fete 


tuting about 97 percent of 
or no treatment is required and availability is rela- 
tively unaffected by droughts. An aquifer stores 
and transmits rom pad in porous arate If the 
pum rate of a well penetrating an aquifer ex- 
as ee seen ae oe b yield. of ‘the 
aquifer may be exceeded. In such cases, artificial 
recharge should be used. Springs water is usually 
free from bacteria or other harmful substances. 
Springs, like water wells, are of two gravity 
and artesians. The yields of gravity springs may be 
increased by constructing d leries across the 
direction of flow. (Purdin- A) 

W79-06008 


WATER WELL MARKETS IN 1979, 

E. A. Scott, Jr. 

Ground Water Age, Vol. 13, No. 5, p 20, 27, 28, 
January, 1979, 


Descriptors: *Economic prediction, *Water wells, 
Industrial production, Drilling, Marketing. 


An economic forecast for key water well markets 
in 1979 is presented. Due to the cost of mortgage 
money, there will be a slight decline in new resi- 
dential work, but to a far less extent than in similar 
periods in the past. Much of the slack caused by a 
decline in new residential jobs will be taken up by 
an expansion of the nonresidential market. This is 
due to an increase in the physical volume of com- 
mercial buildings and a trend toward the greater 
use of ground water in such construction. Water 
systems replacements will continue to grow during 
1979. However, the rate at which pump replace- 
ments are growing may be slowing down due to 
more reliable equipment such as submersibles. New 
markets for the water well industry, most notably 
the ground-water source heat pump, will see fur- 
ther development in 1979. 1979 should be a banner 
year for the water well industry. (Purdin-NWWA) 
W79-06017 


ro gee AND INDUSTRY LEADERS LOOK 
AT 1979, 

Ground Water Age, Vol. 13, No. 5, p 17-21, Janu- 
ary, 1976. 1 tab. 


Descriptors: *Economic prediction, *Surveys, 
*Drilling, Water wells. 

The results of a survey of the economic outlook of 
300 water well drilling contractors are presented in 
tabular and narrative form. The fourteen economic 
indices surveyed were: inflation, ee 
gross income, net income, essential capital expendi- 
tures, discretionary capital expenditures. total ex- 
penses, administrative expenses, payroll expenses, 
total personnel, sales area personnel, technical per- 
sonnel, and promotion. The opinions on the four- 
teen indices were in three categories: up over 1978, 
down from 1978, and little or no change. The 
contractors also gave verbatim reasons for their 
economic views. The most representative of these 
statements are presented for each of the fourteen 
indices. The overall opinion is that 1979 will be a 
good year for the water well drilling industry in 
-_ of higher inflation and unemployment. 
( din-NWWA) 

W79-06018 
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IF YOU KNOW THE WEATHER YOU CAN 
PREDICT THE YIELD, 

Clemson Univ., SC. t. of Horticulture. 

For primary bibliographic entry see Field 21. 
W79-06035 


ECONOMIC ASSESSMENT OF FGD SLUDGE 
DISPOSAL ALTERNA’ 

Tennessee Valley Authority, Muscle Shoals, AL. 
For primary bibliographic entry see Field SE. 
W79-06041 


ENVIRONMENTAL ASSESSMENT GUIDANCE 
MUNICIPAL SEWAGE TREATMENT WORKS 


PROG 

Environmental Protection Agency, Chicago, IL. 
Water Div. 

For primary bibliographic entry see Field SF. 
W79-06095 


AN ANNOTATED BIBLIOGRAPHY ON RIVER 
RECREATION. 
North Central Forest Experiment Station, St. Paul, 


MN. 

Available from the National Technical Information 

Service, Spri VA 22161 as PB-280 689, 

Price codes: A04 in y, AO1 in microfiche. 

General Technical io NC-41, 1978. Com- 

En wen D. H., Leatherberry, E. C., and 
. W. 64 p. 


yoga *Recreation, *Rivers, *Wild River 
Act, *Water resources development, *Bibliogra- 
phies, Abstracts, Publications, Water sports, 
Access routes, Natural resources, Social aspects, 


Social im: Wild rivers, Campsites, Recreation- 
al Gomend, Recreation facilities, Sean, Tourism, 


A compilation of available reference materials con- 
sisting of more than 300 listings which document 
bead : of river oo payer is ae 
jography is organized in nine parts; in eac 
part the are arranged alphabetically accord- 
ing to enthor. All references are numbered since 
many references are cited in more than one part. 
The annotation of a reference appears in the first 
pad citation and subsequent citations are 
by number at the beginning of all other 
televant sections. Part 1 covers material pertinent 
to water resource management and research; Part 
2 includes references on the role of river resources 
in outdoor recreation; Part 3 presents methods to 
inventory and classify river recreation resources; 
Part 4 cites economic methods to evaluate alterna- 
tive uses of river reso’ ; Part 5 presents articles 
describing investigations of the impacts people and 
recreational activity have on river resources; Part 
6 focuses on how and by whom the river is used; 
Part 7 cites management of river resources; Part 8 
contains an unannotated listing of all Federal legis- 
lation ining to the National Wild and Scenic 
Rivers Act of 1968; and Part 9 is an unannotated 
listing of selected guidebooks on rivers of North 
America. An author index is oe at the end of 
the bibliography. (Davison-IPA) 
W79-06099 


GEOGRAPHIC-ECONOMIC ASPECTS OF 
POLLUTION CONTROL SYSTEMS, 

Ohio State Univ., Columbus. Dept. of Geography. 
C. ZumBrunnen. 

In: American-Soviet Symposium on Use of Math- 
ematical Models to Optimize Water Quality Man- 
agement. Kharkov and Rostov-on-Don, USSR, 
December 9-16, 1975. Environmental Research 
Laboratory, U.S. Environmental Protection 
fk Gulf Breeze, Fla., p 155-174 (Discussion p 
175-179), September 1978. EPA-600/9-78-024. 4 
fig, 21 ref. 

Descriptors: *Water pollution control, *Geograph- 
ic-economic aspects, *Territorial size, *Jurisdic- 
tional scale, *Water management(Applied), Opti- 
mization, Political aspects, Legal aspects, Cost- 
benefit analysis, Rivers, Lakes, Regions, Evalua- 
tion, Cost minimization, Marginal costs, Spatial 
impact. 


WATER RESOURCES PLANNING—Field 6 


Cost Allocation, Cost Sharing, Pricing/Repayment—Group 6C 


This paper examines four considerations (ques- 
tions) involved with water pollution. The first 
deals with the geographic-economic distribution or 
equity problems arising from either water pollu- 
tion-generating activities or water pollution con- 
trol problems; an attempt is made to apply benefit- 
cost concepts within a spatial context. The second 
section considers the issue of whether the mere 
territorial size or jurisdictional scale of a pollution 
control system enhances or impedes progress in 
achieving its abatement objectives. In other words, 
what are the inherent pros and cons associated 
with pollution control regions at med ge h- 
ical scales. Investi Wit Sa.che. willy disutility 
of the various scales of two types of water quality 
control regions, namely, political-administrative ju- 
risdictions and na’ regions such as river and 
lake basins. The third section briefly evaluates four 
broad strategies for water resource management: 
(a) moral suasion; (b) pecan (c) government 
regulation; and (d) economic inducments. Both of 
the last two water pollution control strategies are 
= ted upon governmental legislative action, 
ut the latter is presumed to involve more decen- 
tralized decision making. Finally, current U.S. pol- 
lution control policies are reviewed. The paper 
itself to legal, territorial, and economic 
strategies. Two implicit assumptions are: (1) the 
true price or value of pure water may be greater 
than both the U.S. the USSR have assumed; 
and (2) the objective of any pollution control 
system should be to minimize total costs of 
residual disposal which is achieved by equating the 
marginal costs of abatement and the ——_ costs 
of pollution damages. (See also W79-06166) (Bell- 
Graf--Cornell) 
W79-06172 


THE RESPONSES OF THE LEGAL SYSTEM 

TO TECHNOLOGICAL INNOVATION IN 

AQUACULTURE: A COMPARATIVE STUDY 
TURE LEGISLATION IN CALI- 

MAINE, 

Massachusetts Inst. of Tech., Cambridge. 

For primary bibliographic entry see Field 6E. 

W79-06300 


ECONOMIC IMPACT ANALYSIS OF A TRI- 
HALOMETHANE REGULATION FOR DRINK- 
ING WATER. MCL OF THM AT 0.10 MILLI- 
GRAMS/LITER FOR LARGE WATER SYS- 


Temple Barker and Sloane, Inc., Wellesley Hills, 


For primary bibliographic entry see Field 6E. 
W79-06351 


6C, Cost Allocation, Cost Sharing, 
Pricing/Repayment 


THE USE OF EFFLUENT FEES TO REGU- 

aay PUBLIC SECTOR SOURCES OF POLLU- 
’ 

Princeton Univ., NJ. Dept. of Economics. 

W. E. Oates, and D. L. Strassmann. 

Journal of Environmental Economics and Manage- 

ment, Vol. 5, No. 3, p 283-291, September 1978. 2 

fig, 14 ref. 


Descriptors: *Economics, *Pollution 
canteen. *Regulation, *Public sector, *Pol- 
lution abatement, *Institutional constraints, Institu- 
tions, Bureaucracy, Federal government, Treat- 
ment plants, Municipal wastes, aby ear 
Weapons production, ts, Optimization, Motiva- 
tion, Incentives, Decision making, Financing, Bud- 
geting, Policy, Niskanen model, Water pollution 
sources, Water pollution control, Effluents, Air 
pollution, Sewage disposal, Pollutants. 


Pollution charges might induce public agencies to 
control and even reduce the amount of pollutants 
they introduce to the environment. Even though 
public agencies are organized on a non-profit basis 
and effluent charges assume profit-maximizing be- 
havior by polluters, the nature of the ow 
appropriations process in a bureaucracy makes this 
a feasible alternative. The analysis employs ex- 
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tended versions of the Niskanen model of bureau- 
cratic behavior to determine the likely response of 
bureaucrats to effluent fees. Imposition of an efflu- 
ent fee on a public agency can result in various 
outcomes: (1) the agency can request and receive a 
budgetary supplement from the legislature to cover 
the tax bill, and the pollution level will be un- 
changed; (2) the agency may be refused the supple- 
ment since it is presumably already eg its 
maximum allocation, and it will be f to 
reduce its level of pollution to meet costs; or (3) 
the agency may be granted the supplement but still 
have an incentive to shift less-polluting technolo 
in order to increase prerequisites. This last possib:l- 
ity may be nullified, however, if there is a oe 
sity to avoid the effort and complications o — 
ing new technology. All evidence shows publi 
agencies to be major sources of pollution, includ- 
ing sewage, sulfur from power plants, and cope 
of weapons production by-products. (Lynch-Wis- 
consin) 

W79-06038 


LOCATIONAL PRICING OF AN ENVIRON- 
MENTAL INPUT, 

Kansas Univ., Lawrence. Dept. of Economics. 

K. Unger. 

Journal of Environmental Economics, and Man- 
— Vol. 5, No. 3, p 207-219, September 1978. 


Descriptors: *Economics, *Effluents, *Water pol- 

lution sources, *Pricing, *Mathematical pond ae 
*Spatial distribution, Input-output analysis, Model 

studies, Rivers, Water quality standards, Industrial 

b Municipal wastes, Policy, Externalities, 
ites. 


A model describes joint production of outputs and 
heterogeneous effluents for firms located along a 
river. Most analyses of externalities associated with 
joint use of an environmental input have been in 
spaceless economies in which production and 
consumption are assumed to occur at a single site, 
and water quality, benefits, and costs are measured. 
That approach obscures the spatial nature of the 
supply of some environmental inputs. The loca- 
tion-specific | moron model is a water quality 
study for a fixed and finite number of firms or 
municipalities along a river. This study considers 
effluents heterogeneous, unlike most other models 
which reduce all effluents to biochemical oxygen 
demand. In the present analysis location 

water quality standards are derived which reflect 
that upstream discharges impact strongly on down- 
stream water users. Depending on the type of 
sequential firm interdependence, a water control 
agency may or may not be able to insure efficient 
input choices by decentralizing these choices to the 
firms. Under certain conditions, site-specific prices 
can be derived to reflect the socially imputed value 
of a icular type of effluent rel at a given 
site. If each firm is assigned responsibility for cu- 
mulative water quality just below its drain pipe, 
then water quality control may be modelled as an 
application of nonsymmetrical recursive decision- 
making. (Lynch-Wisconsin) 

W79-06039 


SOME COMPLICATIONS IN THE MEASURE- 
MENT OF ENVIRONMENTAL CONTROL IM- 
PACTS: A CASE STUDY OF WATER POLLU- 
TION CONTROLS, 

Harvard Univ., Boston, MA. Graduate School of 
Business Administration. 

For primary bibliographic entry see Field 6E. 
W79-06042 


SOUTHEAST CONFERENCE ON LEGAL AND 
TIVE SYSTEMS FOR WATER 


IA POLYTECHNIC INSTITUTE AND 
baal BLACKSBURG, APRIL 19-20, 
1 


North Carolina State Univ. at Raleigh. Water Re- 
sources Research Inst. 

For primary bibliographic entry see Field 6E. 
W79-06051 








Field 6—WATER RESOURCES PLANNING 


Group 6C—Cost Allocation, Cost Sharing, Pricing/Repayment 


THE MICROECONOMICS OF WATER 

SUPPLY AND DEMAND IN THE NORTHEAS- 

TERN UNITED STATES, 

Pennsylvania State Univ., University Park. Dept. 

of Economics. 

T. McHugh. 

Available from the National Technical Information 

Service, Springfield, VA 22161 as PB-294 642, 

Price codes: A08 in paper copy, AOl in microfiche. 

eps of Philosophy dissertation, March 1979, 
16 tae, 39 ref, 4 a or OWRT c- 

iis Pino. 688)(2), 14-31-0001-3 


Descriptors: *Water supply, *Water demand, *Op- 
— costs, Water rates, Model studies, *Pricing 
policy. 


The main purpose was to develop a model of the 
essential operating characteristics of a water utility 
in the Northeastern United States. Past studies of 
the industry have tended to look at either the 
demand or the supply side--but not both. The 
‘model’ utility was statistically estimated first by 
estimating demand and cost functions independent- 
ly of one another and alternatively as a set of 
simultaneous equations. Data for the estimation 
process was provided by personal visits to each of 
the sample water suppliers and conducting in- 
depth interviews as part of a larger project involv- 
ing all aspects of water supply and demand in the 
Northeast. The initial demand and cost functions 
obtained through independent estimating tech- 
niques (Ordinary Least Squares) lent credence to 
the simultaneous equation model in which the 
quantity purchased by residential customers, utility 
operating costs, and water pare are viewed as 
being determined jointly wit the system. The 
equations are then utilized to examine the effects of 
a change in pricing policy by the ‘model’ water 
suppliers on utility costs and revenues. (Sink-Penn 


State) 
W79-06111 
6D. Water Demand 


GROUND-WATER CONDITIONS IN THE 
NAVAJO SANDSTONE IN THE CENTRAL 
VIRGIN RIVER BASIN, UTAH, 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

R. M. Cordova. 

Utah Department of Natural Resources Technical 
rei No. 61, 1978. 66 p, 15 fig, 3 plates, 8 
tab, 15 ref. 


Descriptors: *Groundwater resources, *Aquifer 
characteristics, *Well data, *Water yield, *Water 
quality, Pumping, Drawdown, Groundwater re- 
charge, Hydrogeology, Water level fluctuations, 
Surface-groundwater relationships, Groundwater 
availability, Water supply, Water demand, Chemi- 
cal analysis, Utah, *Virgin River basin, Navajo 
Sandstone. 


The central Virgin River basin, Utah, includes 
about 1,000 square miles in the drainage basin of 
the or + River downstream from the Hurricane 
Cliffs. the Navajo Sandstone of Late Traiassic and 
Jurassic age crops out in 234 miles of the basin and 
underlies younger rocks in about 450 square miles 
of the basin. Interpretation of data were confined 
to the area of outcrop of the Navajo. Lithological- 
ly the formation is essentially a quartzose sand- 
stone, about 2,000 feet in maximum thickness. Re- 
charge to the Navajo Sandstone is estimated for 
1974 to be a minimum of 17,000 acre-feet. Move- 
ment of ground water is generally from the Pine 
Valley Mountains, Bull Valley Mountains, and the 
area east of the Hurricane Cliffs toward the Virgin 
River and its tributaries. The overall direction of 
ground-water movement is independent of the 
strike or plunge of the large structural features. 
Discharge of ground water in 1974 amounted to a 
minimum of 19,000 acre-feet. The average effective 
porosity in the saturated zone is estimated to be 17 
percent. The hydraulic conductivity has an aver- 
age value of 2.1 feet per day based on laboratory 
analysis and 5 feet per day based on field tests. The 
maximum amount of water in storage available to 
wells is estimated to be 2.8 million acre-feet. 


Chemical analysis of the water in storage indicates 
that the concentration of dissolved solids range 
from 103 to 1,360 mg/L. (Woodard-USGS) 
W79-06310 


ECONOMIC IMPACT ANALYSIS OF A TRI- 
HALOMETHANE REGULATION FOR DRINK- 
ING WATER. MCL OF THM AT 0.10 MILLI- 
pang /LITER FOR LARGE WATER SYS- 
— Barker and Sloane, Inc., Wellesley Hills, 


For primary bibliographic entry see Field 6E. 
W79-06351 


6E. Water Law and Institutions 


CALIFORNIA GROUNDWATER REPORT: IT’S 
FINALLY IN, 

P. Call. 

Pacific Ground Water Digest, Vol 2, No 3, p 17- 
19, March, 1979. 


Descriptors: *Water law, *Water rights, *Legal 
review, Groundwater mining, Overdrafts, Water 
management(Applied), Water wells, Storage, 
Groundwater recharge, Judicial decisions, Legisla- 
tion, Law enforcement, California. 


The first comprehensive review of California 
water rights law since 1912 was completed by a 
commission consisting of university professors, 
water rights attorneys and former state legislators. 
The commission recommended a comprehensive 
groundwater management program enforced by 
state or local agencies. Overdrafts in some basins 
should be remedied by natural or artificial re- 
charge and reducing the number of new wells 
drilled. The commission recommended clarifica- 
tion and streamlining of the groundwater adjudica- 
tion process. The most controversial area of pro- 
posed legislation is the groundwater management 
section, due to enforcing powers which will be 
given to local managing districts. If passed, these 
new laws will have some effect on every area of 
California but especially on unregulated areas with 
overdraft problems. (Purdin- A) 

W79-06002 


SOME COMPLICATIONS IN THE MEASURE- 
MENT OF ENVIRONMENTAL CONTROL IM- 
PACTS: A CASE STUDY OF WATER POLLU- 
TION CONTROLS, . 

Harvard Univ., Boston, MA. Graduate School of 
Business Administration. 

R. A. Leone 

Socio-Economic Planning Sciences, Vol 12, No 3, 
p 103-111, 1978. 5 fig, 5 tab, 5 ref. 


Descriptors: *Water pollution control, *Regula- 
tion, *Industrial production, *Costs, *Economic 
impact, *Alternative planning, Theoretical analy- 
sis, Economics, Measurement, Industries, Govern- 
ments, Pollution abatement, Alternative costs, 
Prices, Policy, Textiles, Pulp and paper industry, 
Oil industry, Metal finishing industry, Technology, 
Welfare(Economics), Discount rates, Management. 


The impact on industry of environmental control 
regulations is defined as: (1) production cost 
changes induced by a policy action (primary im- 
pacts), and (2) competitive and distributional con- 
sequences of those cost changes (secondary im- 
pacts). Several complications arise in measuring 
primary impacts, including: (1) intertemporal and 
spatial variations in factor prices, (2) the discount- 
ing procedure cannot by itself account for future 
technological options, (3) managements may re- 
spond to regulations by reorganizing their oper- 
ations, and (4) changes in processes or product 
mix. This paper focuses on water pollution control, 
but the discussion applies to almost any externally- 
induced and dicontinuous change in factor costs. 
Some problems addressed are: estimation of indus- 
try cost curves, economic criteria for identifying 
technical alternatives to be included in engineering 
studies of regulatory impact, choice of minimum 
cost abatement methods, sensitivity of findings to 
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EMENT, 
North Carolina Univ. at Chapel Hill. Inst. of Gov- 
ernment. 
W. A. Campbell, and M. S. Heath, Jr. 
Available from the National Technical Information 
Service, S eld, VA 22161 as PB-294 639, 
Price codes: A04 in paper copy, AO! in microfiche. 
Water Resources Research itute, University of 
North Carolina, ors rt No. 137, F 
pe 49 p. OWRT B-1 NCU). 14-34-0001- 


Descriptors: *Flood plain it, Floodway, 
Droughts, Flood insurance, Flood protection, 
Land use, Legal aspects. 


The federal flood insurance has made it 
possible for landowners in hazard areas to 
obtain subsidized insurance protection against 
flood es. As a condition of this 
however, the local governments in which flood- 
prone land is located must adopt various restric- 
tions on the use of land in the floodway and flood 
hazard areas. The North Carolina oe center 
piece for authorizing local flood plain regulations 
is the Floodway Act. This act is deficient both in 
terminology and in scope of coverage when exam- 
ined in the light of the federal requirements. To 
remedy these deficiencies it is recommended that 
the Act’s coverage be broadened to include flood 
hazard areas beyond the floodway, to include areas 
of coastal flooding, and to delete the uses permit- 
ted as of right in the floodway. It is important for 
the state Hk ype a major coordination and advisory 
role in land use regulation for flood protection. 
Local governments need technical assistance in 
preparing and administering the necessary regula- 
tory measures, and the state has an important role 
to play in coordinating local efforts with the Fed- 
augpenane soem noe and in generally 
overseeing the program. In ition, state property 
must meet the federal requirements in order for the 
state to obtain insurance or to qualify as a self 
insurer. Statutory changes are suggested to meet 
these needs. (Kiger-North Carolina 
W79-06049 


SOUTHEAST CONFERENCE ON LEGAL AND 
ADMINISTRATIVE SYSTEMS FOR WATER 
ALLOCATION AND MANAGEMENT, VIRGIN- 
IA POLYTECHNIC INSTITUTE AND STATE 
es BLACKSBURG, APRIL 19-20, 
1 

North Carolina State Univ. at Raleigh. Water Re- 
sources Research Inst. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-294 646, 
Price codes: A04 in paper copy, AO1 in 

Summary Report, Vol 1, No 1, er 66 p. OWRT 
yr vatry a a B-125-NC(1). 1-9144, 
14-34-0001- 


Descriptors: Water law, Water rights, Water ad- 
ministration, Water allocation, Land use, Interba- 
sin transfer. 


Conference objectives were: (1) to identify present 
and anticipated water allocation, use, and manage- 
ment problems in the Southeast as related to the 
present riparian reasonable use doctrine, (2) to 
analyze the adequacy of existing water law and 
administrative systems to cope with these prob- 
lems, (3) to establish commonality of problems for 
sharing experiences and for identifying promising 
new legal and administrative approaches and re- 
search needs, and (4) to develop a responsive re- 
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oteded. An overall regional summary includes 
por pr wcxeommene for: a restudy of exis legal 

and administrative systems; clarification of water 
rights associated with non-riparian Apes and 
interbasin transfer; codification and recodification 
of state water law; improved state law and policies 
with respect to minimum streamflows, water short- 
ages, hydrologic relationships between surface and 
groundwater, and land use relationships. 
W79-06051 


RURAL WATER AND SEWER SYSTEMS 
gy WR NEEDS, ISSUES, OPPORTUNI- 
TIES, AND GOALS, 

Pa Rural Water Association, Washington, 


Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-278 986, 
Price codes: AO3 in paper copy, - in microfiche. 
Report No. EDA-065, August 1976. Proceedin 
First National ional Organizational utr of 
National Rural Water Association, Oklahoma City, 
OK, April 15-16, 1976, 46 p. 


Descriptors: *Water su; upply, *Water supply devel- 
opment, *Sewerage, *Financing, Sewage treat- 
ment, Legal aspects, Water pollution, Water treat- 
ment, Rural areas, Community development, Area 
redevelopment, Investment, Government finance, 
Maintenance, Management, Operation and mainte- 
nance, Technology. 


The goals, problems and issues of rural water 

are set forth as defined by representatives 
of eight State Rural Water Associations, the orga- 
nization meeting in Oklahoma City. The problems 
and issues of rural water supply and sewage sys- 
tems are broadly eens as financial, legal and 
jurisdictional, technological, operational and ad- 
ministrative, and educational and informational. 
The discussion includes analyses of the financial, 
jurisdictional and legal aspects, and system design, 
management, operation and maintenance. It is con- 
cluded that the socioeconomic and intergovern- 
mental implications of both existing systems and 
demands for additional systems must be addressed, 
and that substantial public and private investments 
will be required during the next few years to meet 
the water and sewer needs in the rural areas and 
small towns of America. (Davison-IPA) 
W79-06102 


LAND AND WATER RESOURCES CONSERVA- 
TION ACT OF 1977, 

Hearings, Subcommittee on Conservation and 
Credit, Committee on Agriculture, U.S. House of 
Representatives, on H. R. 75, March 1, 1977, Serial 
No. 95-U, 44 p. 


Descriptors: *Conservation, *Land management, 
*Water conservation, *Legislation, Land _re- 
sources, Land use, Water demand, Water 
management(Applied), Water pollution, Water 
quality, Water resources, Water policy. 


This hearing before the U.S. House of Representa- 
tives Subcommittee on Conservation and Credit of 
the House Committee on Agriculture addresses the 
Land and Water Resources Conservation Act of 
1977. In order to further the conservation of land, 
water, and related resources this act states the 
congressional policy that the conduct of programs 
F speaea by the Secretary of Agriculture for 
be should be responsive to the long-term 

of the nation. This policy is to be implement- 

ed by: (1) appraising on a continuing basis the land, 
water and related resources of the nation; (2) de- 
veloping and updating periodically a program for 
hering the conservation, protection and en- 
hancement of the land, water and related resources 
of the nation; and (3) providing to Congress and 
the public, throu, continuing reports, the infor- 
mation developed pursuant to paragraphs (1) and 
(2) as stated above, and by providing Congress 
with an annual evaluation report. Appearing 
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before the subcommittee were representatives of: 
the Sierra Club; the National Association of Con- 
servation Districts; the Soil Conservation Society 
of America; and the National Wildlife Federation. 
All verbatim testimony is included. (olsen: 
Florida) 

W79-06293 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION ORGANIC ACT. 
Hearings, Committee on Science, and 


T tation, U.S. Senate, S. 2224, Apel 6, 
ion, U.S. , on S. 
1978, Serial No. 95-88, 81 p. 


Descriptors: *Oceans, ‘Legislation, *Planning, 
*Priorities, Atmosphere, Political aspects, Coastal 
engineering, Coasts, Water resources development, 
Water policy, Environmental effects. 


The hearing before the United States Senate Com- 
mittee on Commerce, Science, and Transportation 
addressed Senate Bill 2224. The p of this bill 
is to establish a national ocean eehicy and to eer 
forth the missions of the National Oceanic 
Atmospheric Administration (NOAA). The al 
designates the NOAA as the lead civilian agency 
with responsibility for coordinating and carryin, 
out national ocean policy in order to improve the 
understanding, assessment, development, utiliza- 
tion, conservation and protection of ocean and 
coastal resources and the atmosphere. The bill 
states the yr ape policy t the federal 
government utilizes its capabilities to create and 
maintain conditions under which ocean, coastal, 
oon me heric resources may be utilized without 
¢ environment so as to fulfill the needs 
penn present and future generations. Also contemplat- 
ed is the efficient dissemination of atmospheric and 
oceanographic research and technology to the 
states, local governments and the private sectors as 
well as other federal agencies. All testimony re- 
ceived by the committee is reproduced verbatim. 
(Goldberg-Florida) 
W79-06294 


WETLANDS PROTECTION: THE REGULA- 
TORY ROLE OF THE UNITED STATES ARMY 
CORPS OF ENGINEERS, 

L. D. Wood, and J. R. Hell, Jr. 

Coastal Zone Management Journal, Vol. 4, p 371- 
404, 1978. 


Descriptors: *Wetlands, “Reg ation, *Land de- 
velopment, *Engineering, Permits, Dredging, 
Marshes, Swamps, Coasts, Estuaries, Judicial deci- 
sions, Planning. 


Until recently, people ascribed little value to 
marshy lands that could not be farmed or other- 
wise developed. However, modern science has 
demonstrated the great importance of wetlands, in 
both environmental and economic terms. These 
valuable functions are discussed briefly. The U.S. 
Army Corps of Engineers administers the only 
nationwide regulatory program that controls de- 
velopment activities in United States waters and 
wetlands. The program regulates the issuance of 
permits to private parties for activities involving 
wetlands noe at e statutory authorities, juris- 
dictional limitations, and evolution of the current 
corps regulations, which express a strong policy to 
protect wetlands, estuaries, and tidal waters from 
unnecessary dredging, filling, or other alterations 
are examined. The organization and procedures of 
the Corps of Engineers are explained and several 
important permit cases which have developed and 
implemented the Corps’ wetlands policy are also 
detailed. Current and potential policies underlying 
the Corps’ regulatory efforts are evaluated. The 
author concludes that the wisest policy for now is 
to permit alteration of wetlands only when that is 
clearly necessary to attain public benefits which 
cannot be attained otherwise. (Horwich-Florida) 
W79-06295 


INTERGOVERNMENTAL COMPLEXITY AND 
COASTAL ZONE MANAGEMENT, 

New York Univ., NY. Graduate School of Public 
Administration. 
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R.. L. Sparrow, 

Coastal Zone Management Journal, Vol. 4, No. 4, 
p 363-70, 1978. 
Descriptors: *Governmental interrelations, 

Manage- 

ment, Government finance, Shore protection, Fed- 
eral jurisdiction, State governments, Local govern- 
ments, Federal government, Priorities. 


The pi urpose of the Coastal Zone Manage- 
bw went ° “1972 (CZMA) and its substantial 
rs of 1976, is to initiate coastal zone 
ractices by means of stimulating 
por, and aren activity. Political scientists and po- 
litical decision-makers have long recognized the 
difficulty in a federal system of determining the 
most appropriate jurisdictional level for a — 
policy activity. The CZMA, straddles the 
regarding the Centratization-decentralization juris- 
dictional dispute. The uence of this pattern 
of dispersal of authority will be relative inattention 
to long-term considerations, such as conservation 
and preservation. The potential for conflict over 
the use of the coastal zone is increasing. "he basic 
difficulty is that the law itself is inconsistent in 
providing for the promotion of goals which are 
esentially conflicting. Since the problems that en- 
gender conflict in this area will not diminish in 
coming decades, and since the disputants include 
attorney as well as private forces, the likeli- 
ood exists for greater federal involvement when- 
ever the level of conflict exceeds the bounds of 
existing, decentralized procedures. (Fortin-Florida) 
W79-06296 


FEDS PUSH FOR WHOLLY INTEGRATED 
STATE/EPA PROGRAMS 

For primary bibliographic entry see Field 5G. 
W79-06297 


COMPLYING WITH THE FLOOD DISASTER 
PROTECTION ACT, 

Pennsylvania State Univ., State College. 

B. L. Myers, and J. K. Ruben. 

Real Estate Law Journal, Vol. 7, No. 2, p 114-131, 
1978. 


Descriptors: *Flood plains, *Flood plain zoning, 
*Flood plain insurance, *Local governments, Leg- 
islation, Flood control, Federal government, Regu- 
lation, Construction, Land use, Land development. 


The most significant aspect of the National Flood 
Insurance Program contained in the Flood Disas- 
ter Protection Act of 1973 (Act) is that, if stringent 
land use controls are not enacted by local or state 
governments for flood-prone areas, no flood insur- 
ance will be made available to residents of such 
communities. In addition, no money for property 
acquisition, construction, or development from 
federal agencies will be made available in the des- 
ignated 100-year flood plain. In order for individ- 
uals to benefit from this program their community 
must first become an ‘eligible community’ by com- 
plying with federal Housing and Urban Develop- 
ment codes and ordinances. Though no overt sanc- 
tions were included in the program, the lack of 
availability of flood insurance, as well as the with- 
holding of certain federal funds, were expected to 
encourage compliance with the Act. Amendments 
are currently being considered which would mean 
effectively imposed sanctions on those individuals 
who do not comply with the Act while elminating 


sanctions against those where are in compliance. 
(Goildberg-Florida) 
W79-06299 


THE RESPONSES OF THE LEGAL SYSTEM 
TO TECHNOLOGICAL INNOVATION IN 
AQUACULTURE; A COMPARATIVE STUDY 
OF MARICULTURE LEGISLATION IN CALI- 
FORNIA, FLORIDA AND 

Massachusetts Inst. of Tech., Cambridge. 

S. Owen. 

Coastal Zone Management Journal, Vol. 4, No. 3, 
p 269-94, 1978. 
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Descriptors: *Aquaculture, “Legislation, *Leases, 
Pramngy w= Nesine “aninein Marine plants, 


Coasts, Cultivation, Nae ge uses, Florida, Cali- 
fornia, Maine. 


ture has been defined as the culture or 
husbandry of aquatic animals or plants for com- 
mercial purposes or to a t natural stocks. 
Salt-water aquaculture (mariculture) legislation in 
for specific, iene ee boner 
for existing ) responses 
to innovations has been same and piecemeal. 
But legislation in California, Florida, and Maine 
represents a more flexible approach to accommo- 
eigen paki op ny legislation is 
sp ap for the leasing of 
areas and use of the vertical water column 
for any type of aquaculture activity. While this 
represents a policy decision which would appear 
to encourage future innovation, the author exam- 
ines the implications of such a policy and warns 
that there are a number of complex issues to be 
ieaivad in order for states to achieve the desired 
results. The failure of these states to respond fully 
to these issues may inhibit aquaculture innovation 
or unduly restrict nonaquaculture uses of the coast- 
al zone. For example, effects of minimum time 
Cuseed, a8 legislative drafting problems. and 
as are le ive ems 
rights of cntnchee’ interest groups. (Horwich- 
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OLD WOMAN CREEK, OHIO: THE DESIGNA- 
ante A “ FRESHWATER ESTUARINE 
Ohio Dept. of Natural Rgsonnose, C Columbus. 

D. P. Hanselmann, and T. L. Vogel 


Coastal Zone Management Fake Vol 4, No 3, 
329-35, 1978. 2 fig. P 


Descriptors: *Estuaries, *Great Lakes region, 
*Coastal marshes, *Ohio, Beaches, Marshes, Ad- 
ministrative agencies, Administrative decisions, Es- 
tuarine environment, Great Lakes, Freshwater 
marshes, Preservation. 


Although much of Ohio’s Lake Erie shoreline is 
highly developed, one section is a relatively undis- 
representative of freshwater estuaries found 
cond ‘the Great Lakes. This section is located at 
the mouth of Old Woman Creek in Erie County. 
In 1975, the Ohio Department of Natural Re. 
sources (OD INR) applied to the federal Office of 
ne Management (OCZM) for an estuar- 
ine sanctuary grant. The purpose of such a sanctu- 
ary is to ensure the long-term protection of a 
freshwater estuary for the study of both the natural 
Fes om ge sunin io ccameies ane and of ag 3 
impact, lor public education t 
cuinin the vies of estuaries. pay 
637-acre sanctuary is comprised of four general 
landscape types: marshland, woodlands, open 
fields, and a barrier beach. Development of sound 
ment plants is essential to the long-term 
scientific/interpretational use and protection of the 
proposed estuarine sanctuary. The nqency submit- 
ting the grant application should r the need 
to involve all affected and interested parties at an 
early planning stage; that the grant process may be 
fi I y one; and that compromises and plan 
ifications may be necessary in boundaries and 
prove romans plans. (Fortin-Florida) 
W79-06301 


THE EXCLUSIVE ECONOMIC ZONE AS A 
CONCEPT IN INTERNATIONAL LAW, 
J. C. Phillips. 
International & Com 


ative Law Quarterly, Vol. 
26, No. 3, p 585-618, 


uly, 1977. 


Descriptors: *United Nations, *Conferences, *In- 
ternational waters, “International law, Oceans, 
Economics, Fish conservation, Shore protection, 
Environmental control, Continental shelf, 
Boundaries(Surfaces), Beds under water. 


The Third United Nations Conference on the Law 
of the Sea was characterized by the failure of the 
international community to agree on any precise 


legal regime for the oceans. One of the mare 
that was regarded as likely to form a of 
agreement was the concept of the exclusive eco- 
nomic zone. An exclusive economic zone has been 
defined as an area beyond and adjacent to the 
a sea in os owe : State nee soxeatee rights 
for purpose of exploring, exploiting, conserv- 
and managing the natural resources, whether 
p> SweE or non-renewable, of the bed, subsoil 
and superadjacent waters. The sovereign rights of 
ROR 8 Paves Sey oe ee 
Soncept are: (1) the Gitouhy of 
t are: e ° 
delimit the zone een adjacent states; (2) 
me tgs islands should be entitled to an 
economic zone of their own; and (3) whether the 
jurisdiction of coastal states is far too extensive in 
regard to control over fishing resources as to con- 
trol over which countries may fish in its economic 
zone. (Goldberg-Florida) 
W79-06302 


ECONOMIC IMPACT ANALYSIS OF A TRI- 
HALOMETHANE REGULATION FOR DRINK- 
pow WATER. MCL OF THM AT 0.10 MILLI- 

IRAMS/LITER FOR LARGE WATER SYS- 


Temple Barker and Sloane, Inc., Wellesley Hills, 


Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-271 813, 
Price codes: A’ , AOl in microfiche. 
Report August inet ha p, of fig, 52 tab, 4 append. 


Descriptors: *Economic impact, *Water quality 
standards, en compre, *Water ey 
control, lytical techniques, Cost anal 

Costs, Water treatment, Human population, Treat- 
ment facilities, Regulation, Monitoring. 


ye analysis considered the economic impacts 
— the maximum contaminant Tevel (MC MCL) 
iomethanes in potable water to 0.10 
te at ecg plants serving 75,000 people. 
regulation would also require plants 
serving 10, 055, 000 people. olan segelaticn 0,000. 


would also require tsserving 1 

Feo le to montor trihalomethane levels. 

lytic structure identifies regulatory criteria, 
Kg number of community water systems affected 
by the regulation, the available treatment alterna- 
tives, and a profile of systems’ response to MCL 
regulation. Cost analyses of the regulation include 
national cost estimtes, costs to typical systems, and 
monitoring costs. Variables considered in the eco- 
nomic analysis include —e the mix of treat- 
ments which systems would select, varying the 
MCL, and including system size boundaries above 
and below the 75,000 population mark. The im- 
pacts on the industries supplying granular activat- 
ed carbon, regeneration furnaces, chlorine dioxide, 
ozonators, and ammonia for treatment of water 
under the proposed regulation are also considered. 
Appendices provide methodology and modellin 
procedures, water quality data, treatment costs ani 
sensitivity analysis, and regulatory compliance 
strategies. (Lisk-FIRL) 
W79-06351 


6G. Ecologic Impact Of 
Water Development 


ENVIRONMENTAL ASSESSMENT GUIDANCE 
MUNICIPAL SEWAGE TREATMENT WORKS 
PROGRAM. 

Environmental Protection Agency, Chicago, IL. 
Water Div. 

For primary bibliographic entry see Field 5F. 
W79-06095 


FINAL EIS GREENSBORO-GUILFORD 
COUNTY, N.C. 201 WASTEWATER TREAT- 
MENT SYSTEM PROJECT NO. C37037601. 
Environmental Protection Agency, Atlanta, GA. 
Region IV. 

For primary bibliographic entry see Field 5D. 
W79-06345 
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GREAT LAKES RESEARCH ADVISORY 
BOARD ANNUAL REPORT TO THE INTER. 
NATIONAL JOINT COMMISSION, 


For primary bibliographic entry see Field 5G. 
W79-06125 4: 


THE IMPACT OF COMPOSITE SAMPLING 
AND OTHER DATA AGGREGATION PROCE- 
DURES ON POLLUTION DETECTION IN THE 
PULP AND PAPER INDUSTR 


Canadian lorest Research, Vol. 8, No. 
3, P 328-340, September, 1978. 9 fig, 11 ref, 43 tab, 


tors: *Pul gn *Water 
Sam Ht a hg prod an 
po ee egg Mcuitoring. Data col col- 

Discharge(Water), British 
Staite 


The inadequacy of current 
surement and anal: of 
strated. The 


bia pulp and industry. Four factors have 
been identified which restrict the sbility of various 
itoring systems to detect the presence and 


Departmen 

io). Hydrology ols 

For primary bibliographic. entry see Field 2D. 
W79-06261 


7B. Data Acquisition 


TV INSPECTION LOCATES LIBYAN WATER 
WELL PROBLEMS, 

— und <A eae Corp., Fresno, CA. 
Irrigation Journ, Vol 29, No 1, p 31, January- 
February, 1 


Descriptors: *Water wells, *I , Irrigation, 
Equipment, Well screens, Separators, 
— Telemetry, Rehabilitation, Downhole cam- 


Over 200 — wells serving a large agricul- 
tural area in Libya were quickly and accurately 


pp pence Re 


survey revealed that most of the performations 
were plugged with mud while the remaining perfo- 
rations were causing high entrance velocities and 
forcing in the sand. An eight inch stainless steel 
well screen with a sixteen inch production casing 
was installed and a separator was installed on the 
pump oak to reduce the sand content. 
(Purdin-NWW 

W79-06004 


NEW LIFE FOR TERMINAL 


AL WELLS, 
For primary bibliographic entry see Field 8A. 
W79-06005 


MEASURING FLUMES OF SIMPLIFIED CON- 
STRUCTION, 
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Science and Education Administration, Phoenix, 
AZ. Water Conservation Lab 


LA. e, and A. J. Clemmens. 
a o ‘geod Presented ~A bee eM dpa 
leeting American oO! 
December 18-20, 1978, Chi ae IL. 13 
3 tab, 15 ref. ASAE, St. Joseph, Michi- 


p. 10 fig, 
gan. 


Descriptors: Flumes, Measurement, Mathematical 
models, Flow measurement, iieaton canals, 
Critical flow, Construction costs. 


Mathematical modeling was applied to optimize 
error control and construction simplicity for the 
selection of a family of long-throated flumes, re- 
sembling broad-crested weirs with a sloping ap- 
noe ramp, for use in trapezoidal irrigation 

canals. Alternate shapes and sizes were proposed 
for unlined canals with extensions to sizes and 


shapes for limited application to watershed work. 
(Skogerboe-Colorado State) 
W79-06028 


SAMPLING AND PRESERVATION TECH- 
NIQUES FOR WATERS IN GEYSERS AND 
HOT SPRINGS, 

Geological Survey, Menlo Park, CA. 

For bibliographic entry see Field 2F. 
W79-06064 


HF SURFACE-CURRENT MAPPING RADAR 
1977 ALASKAN OPERATIONS--LOWER COOK 


INLET, 

National Oceanic and Atmospheric Administra- 

re Ngee get CO. Wave Propagation Lab. 

D 

In: Sivttoumiaital Assessment of the Alaskan Con- 

tinental Shelf. Annual Reports of Principal Investi- 
tors for the bog Ending ak t e 8, Vol IX, 

Fransport,p 1 20, October 1 4 fig. NOAA, 
Outer Coatinecaah Shelf Enviroment Assess- 

ment Program, Boulder, Colorado. 


Descriptors: *Mapping, *Circulation, *Ocean cur- 
Radar, *Baseline studies, Oil spills, Water 
poligtion effects, Environmental effects, Resources 
development, Alaska, *Outer Continental Shelf, 
*Oil transport, Cook Inlet. 


The objectives of the initial Alaskan experiments in 
the summer of 1977 were: (1) to demonstrate the 


feasibility and utility of a transportable HF ree’ 
system for operational near-real-time mappin; 
surface currents in remote coastal areas, and to 


gather environmental baseline data on surface cir- 
culation around Kachemak Bay in the Lower 
Cook Inlet. By presenting sample radar-produced 
current maps at two opposing periods in the tidal 
cycle and comparing data with drifter buoy 
velocity measurements, the credibility of the claim 
is established that such systems can play a major 
role in future coastal current-data gathering stud- 
ies. Results show that: (1) a single current-vector 
map covering thousands of square kilometers can 
be produced after 15 cainetane operation; (2) at least 
three orders of magnitude more data can be gath- 
ered in a given twelve-hour period than by any 
alternative technique; (3) the system rms error is at 
worst one-half knot (current velocity), and most 
likely considerably better. (Sinha-OEIS) 
W79-06187 


OPERATION OF AN ALASKAN FACILITY 

FOR APPLICATIONS OF REMOTE-SENSING 

DATA TO OCS STUDIES, 

prog seh Fairbanks. Geophysical Inst. 

A. E. Be 

In: evnshenaniedt Assessment of the Alaskan Con- 

tinental Shelf. Annual Reports of Principal Investi- 

_ for the Year Ending March 1978, Vol X, 
ransport, p 260-291, October 1978. 10 fig. 

NOAA, Outer Continental Shelf Environmental 

Assessment Program, Boulder, Colorado. 03-5-022- 


Descriptors: *Monitoring, *Remote-sensing, *Sea 
ice, *Oil spills, eet ae Offshore plat- 
azards, Environmental 


forms, Baseline studies, 


effects, Meteorology, Forecasting, Alaska, *Outer 
Ser Shelf, Petroleum development, Petro- 
leum transport. 


The acquisition of remote-sensing data, ta, especially 
satellite data, has proved to be a cost-effective 
method of monitoring the environment on a synop- 
tic scale. Meteorological satellites have been used 
for over a decade to nes weather patterns and as 
an aid to weather fi morphology 
and dynamics of sea-ice which are relevant to 
navigation and construction of offshore structures, 
the patterns of sediment transport and sea-surface 
circulation which will aid to forecast trajectories 
of potential oil spills and impact on fisheries, the 
nature of ecosystems in the near-shore regions 
— can be —— by human activity, are 
the critical ev siomoct coated environ- 
parameters which can be studied, in con- 
jinction with appropriate field measurements, and 
Sane onis) routinely monitored by remote-sensing. 
(Sinha-O 
W79-06200 


DEVELOPMENT AND OPERATION OF A 

REMOTE SENSING DATA ACQUISITION 

PLATFORM FOR OCS STUDIES, 

Naval Arctic Research Lab., Barrow, AK. 

M. Frank, and G. A. Laursen. 

In: Environmental Assessment of the Alaskan Con- 

tinental Shelf. Annual Reports of Principal Investi- 
tors for the Year Ending March 1978, Vol X, 

Transport, p 835-852, October 1978. 4 fig, NOAA, 

Outer Continental Shelf Environmental Assess- 

ment Program, Boulder, Colorado. 


Descriptors: *Remote sensing, *Radar, *Aircraft, 
*Oil spills, “Mapping, Sea ice, Baseline studies, 
Environmental effects, Path of atop, uae 
sources development, Water pollution, 

*Outer Continental Shelf, *Oi trans ey ‘Sia: 
looking airborne radar(SLAR), North Slope(AK), 


Petroleum development. 


The primary objective of the proposed program is 
to establish, operate and maintain a remote sensing 
data acquisition system using primarily side Took: 
ing airborne radar (SLAR), a precision radiation 
thermometer (PRT-5) and aerial photomapping 
cameras. The SLAR has been installed into the 
dedicated NARL aircraft C117-D in a modular 
configuration. SLAR imagery is easily obtained 
through most weather conditions. It becomes a 
potentially important tool for determining the 
magnitude of an oil spill under sea ice. It can then 
be used to map the movements of oil slicks as they 
are moved by currents and winds. The precision 
radiation thermometer (PRT-5), or remote ther- 
mometer, measures the effective emission-surface 
temperature using broad spectrum infrared. Point- 
edly, ground, snow surface, water, oil slick and oil 
-— temperatures can be determined quickly and 

ith a high degree of accuracy. (Sinha~-OEIS) 
W79-06209 


EFFECTS OF CHANNEL DAMS ON DIS- 
SOLVED OXYGEN CONCENTRATIONS IN 
NORTHERN ILLINOIS STREAMS, 

Illinois State Water Survey, Urbana. 

For primary bibliographic entry see Field 5G. 
W79-06234 


INTERPRETATION OF WELL LOGS IN A 
CARBONATE AQUIFER, 

Geological Survey, Denver, CO. Water Resources 
Div. 

L. M. MacCary. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-288 508, 
Price codes: A03 in paper copy, AOI in microfiche. 
Geological Survey Water-Resources Investigations 
78-88, July 1978. 30 p, 12 fig, 4 tab, 10 ref. 


pent cng *Logging(Recording), _*Borehole 

- sics, *Electrical well logging, *Radioactive 
oa ogging, Aquifers, Carbonates, Analytical 
techniques, Aquifer characteristics, Evaluation, 
Texas, *Edwards aquifer, Well log analysis, Cross 






77 


RESOURCES DATA—Field 7 


Data Acquisition—Group 7B 


plot methods, M and N plots, Pattern recognition 
methods. 


pais vice Ra logs from two core holes in the Ed- 
ee Teme were waelyaed. a0. 
results compared to other geolo gic and hydrologic 
data obtained from well tests and core studies. The 
acoustic velocity, sidewall neutron, and density 
logs are es; y useful in the study of carbonate 
aquifers Avenged pag secondary porosity, rock 
composition, bulk density can be determined 
from them. Under some conditions, deeply focused 
resistivity logs can be used to calculate tion 
water resistivity and the cementation exponent. 
The log analysis methods described can be applied 
to other carbonate systems by hand plotting and a 
few simple calculations which can iormed 
on a pocket calculator. The hydrologist is advised 
of specific criteria which his logs must meet in 
order to derive maximum value from the analysis. 
(Woodard-USGS) 

W79-06312 


THE EFFECT OF LIQUID WASTE DIS- 
——— FROM STEAM GENERATING 


FACILITIES, 
Battelle Pacific Northwest Lab., Richland, WA. 


For pony bibliographic entry see Field 5C. 
W79-0635 


ODOR ASSESSMENT FOR SEWAGE SLUDGE 
SAMPLES 300A01002, 

Battelle Pacific Northwest Labs., Richland, WA. 
For primary bibliographic entry see Field 5D. 
W79-06364 


FLOW MEASUREMENT USING A CONDUC- 
en FLOW METER--INITIAL INVESTIGA- 
Department of Scientific A Industrial Research, 
Taupo (New Zealand). Ecology Div. 

P. H. John, F. A. Johnson, and P. Sutcliffe. 
Journal of Hydrology (New Zealand), Vol 17, No 
1, p 16-30, 1978. 7 fig, 2 tab, 13 ref. 


Descriptors: *Flow, *Flowmeters, *Flow measure- 
ment, *Instrumentation, Current meters, Channel 
flow, Streamflow, Closed conduit flow, erg 
tory tests, Tracers, Salts, Sodium com; ane. 
Electrical conductance, Measurement, Velocity, 
Hydrology, *Conductivity flowmeters. 


The limitations of existing salt velocity flow mea- 
surement techniques were reviewed, and the use of 
a new automatic method called the Conductivity 
Flow Meter was described. During trials in a labo- 
ratory flume, the variables associated with the new 
system were examined to assess their effect on 
performance, and a series of tests was carried out 
to investigate the precision and accuracy of the 
meter. The results showed the Conductivity Flow 
Meter to compare favorably with other salt-veloc- 
ity techniques and current meters and indicated 
that it could find wide application in flow measure- 
ment both in closed conduits and open channels. 
(Sims-ISWS) 

W79-06419 


A PRINTING COUNTER FOR THE FIELD RE- 
CORDING OF EVENTS, 

Department of Scientific and Industrial Research, 
Lower Hutt (New Zealand). Chemistry Div. 

J. E. Patterson. 

Journal of Hydrology (New Zealand), Vol 17, No 
1, p 31-38, 1978. 7 fig, 6 ref. 


Descriptors: *Logging(Recording), *Equipment, 
*Instrumentation, On-site investigations, Hydrolo- 
gic data, Meteorological data, On-site data collec- 
tions, Solar radiation, Soil moisture, Temperature, 
Rainfall, Winds, Flow, Electronic equipment, 
Printing counters, Recorders. 


A novel, low-cost housing for a single-channel 
Swiss printing counter mechanism allows record- 
ing of some hydrological and meteorological varia- 

bles under a variety of field conditions. A range of 
accessories has been developed for recording solar 
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fadiation, soil moisture, and average temperatures. 
Variables og as a. pond ar water flow, 
etc.,, may be reco y ¢ appropriate 
transducer. (Sims-ISWS) 

W79-06420 


7C, Evaluation, Processing and 
Publication 


NUMERICAL MODELLING OF AN AQUIFER 
SYSTEM WITH INTERMITTENT RECHARGE, 
James Cook Univ., North Queensland (Australia). 
Dept. of Civil Engineering. 

For primary bibliographic entry see Field 4B. 
W79-06020 


WATER RESOURCES DATA FOR LOUISIANA, 
WATER YAR 1978--VOLUME 1. CENTRAL 
AND NORTHERN LOUISIANA. 

Geological Survey, Baton Rouge, LA. Water Re- 
sources Div. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-292 412, 
Price codes: A18 in paper copy, AOl in microfiche. 
Geological Survey Water-Data Report LA-78-1, 
December 1978. 412 p, 9 fig. 


Descriptors: *Louisiana, *Hydrologic data, *Sur- 
face waters, *Groundwater, *Water quality, 
Gaging stations, Streamflow, Flow rates, Sediment 
transport, Water analysis, Water temperature, 
Chemical analysis, Lakes, Reservoirs, Water wells, 
Water levels, Data collections, Sites, *Central and 
northern Louisiana. 


Water resources data for the 1978 water year for 
Louisiana consist of records of stage, discharge, 
and water quality of streams; stage, contents, and 
water quality of lakes and reservoirs; and water 
levels and water x ram of ground water. The 
report, in three volumes, contains discharge rec- 
ords for 76 gaging stations; stage records for 66 of 
these gaging stations; stage only for 32 gaging 
stations; contents for 1 reservoir; state only for 12 
lakes; water quality for 22 gaging stations, 35 un- 
gaged sites, miscellaneous sites, 10 lakes, and 

wells; and water levels for 696 observation 
wells. Also included are 199 crest-stage partial- 
record stations and flood-profile partial-record sta- 
tions. Additional water data were collected at var- 
ious sites, not involved in the systematic data- 
collection program, and are published as miscella- 
neous measurements. Records for a few pertinent 
stations in bordering States also are included. 
These data represent that part of the National 
Water Data System operated by the U.S. Geologi- 
cal Survey and cooperating State and Federal 
agencies in Louisiana. (Woodard-USGS) 
W79-06305 


WATER RESOURCES DATA FOR LOUISIANA, 
WATER YEAR 1978--VOLUME 2. SOUTHERN 
LOUISIANA, 

Geological Survey, Baton Rouge, LA. Water Re- 
sources Div. 

Available from the National Technical Information 
Service, pecngiat. VA 22161 as PB-293 534, 
Price codes: A16 in paper copy, AO1 in microfiche. 
Geological Survey Water-Data Report LA-78-2, 
January 1979. 365 p, 13 fig. 


Descriptors: *Louisiana, *Hydrologic data, *Sur- 
face waters, *Groundwater, “Water quality, 
Gaging stations, Streamflow, Flow rates, Sediment 
transport, Water analysis, Water temperature, 
Chemical analysis, Lakes, Reservoirs, Water wells, 
Water levels, Data collections, Sites, *Southern 


Water resources data for the 1978 water year for 
Louisiana consist of records of stage, discharge, 
and water quality of streams; stage, contents, and 
water quality of lakes and reservoirs; and water 
levels and water eon of ground water. The 
report, in three volumes, contains discharge rec- 
ords for 76 gaging stations; stage records for 66 of 
these gaging stations; stage only for 32 gaging 
stations; contents for 1 reservoir; stage only for 1 


lakes; water quality for 22 gaging stations, 35.un- 
gaged ts, #0 macellaneote ses 10 lakes, and 

wells; and water levels for 696 observation 
wells, Also included are 199 crest-stage partial- 
record stations and flood-profile partial-record sta- 
tions. Additional water data were collected at var- 
ious sites, not involved in the s data- 


collection and are ys as miscella- 
neous ph boron for a few t 
stations i uded 


in bordering States also are . 

Water Data Syatem opersted by the U.S. Geologt- 

ater Data System y s. - 

cal Survey and State and Federal 

agencies in Louisiana. (W. -USGS) ‘ 
W79-06306 


WATER RESOURCES DATA FOR LOUISIANA, 
WATER YEAR 1978--VOLUME 3. COASTAL 
LOUISIANA, 

Geological Survey, Baton Rouge, LA. Water Re- 
sources Div. 

Available from the National Technical Information 
Service, Spri ld, VA 22161 as PB-293 535, 
Price codes: A 3 iA.naper y, AOl in microfiche. 
Geological Survey Water-Data Report LA-78-3, 
January 1979. 326 p, 5 fig. 


Descriptors: *Louisiana, *Hydrologic data, *Sur- 
face waters, *Groundwater, *Water quality, 
Gaging stations, Streamflow, Flow rates, Sediment 
transport, Water analysis, Water temperature, 
Chemical analysis, Lakes, Reservoirs, Water wells, 
Water levels, Data collections, Sites, *Coastal 


Water resources data for the 1978 water year for 
Louisiana consist of records of stage, discharge, 
and water quality of streams; stage, contents, and 
water quality of lakes and reservoirs; and water 
levels and quality of ground water. The report, in 
three volumes, contains discharge records for 76 
gaging stations; stage records for 66 of these 
gaging stations; stage only for 32 paging stations; 
contents a Boag ine stage only i 12 lakes; 
water ity for 22 gaging stations, 35 un; 
sites, miscellaneous sites, 10 lakes, be 773 
wells; and water levels for 696 observation wells. 
Also included are 199 crest-stage partial-record 
stations and flood-profile ial-record stations. 
Additional water data were collected at various 
sites, not involved in the systematic data-collection 
program, and are published as miscellaneous mea- 
surements. Records for a few ye stations in 
bordering States also are included. These data rep- 
resent that part of the National Water Data System 
operated by the U.S. Geological Survey and coop- 
erating State and Federal agencies in Louisiana. 
(Woodard-USGS) 

W79-06307 


HYDROLOGIC MONITORING IN THE AREA 
OF THE TENNESSEE-TOMBIGBEE WATER- 
WAY, MISSISSIPPI-ALABAMA, FISCAL YEAR 


1978 
Geological Survey, Jackson, MS. Water Resources 
iV 


For primary bibliographic entry see Field 2A. 
W79-06311 


HYDROLOGIC, GEOLOGIC, AND WATER- 
LOCKONEE 


RIVER 
BASIN AREA, FLORIDA, 
Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 
C. A. Pascale, J. R. Wagner, and J. E. Sohm. 
Geological Survey Water-Resources Investigations 
78-97 (open-file report), August 1978. 515 p, 4 fig, 
15 tab, 18 ref. 


Descriptors: *Hydrologic data, *Surface waters, 
*Groundwater, *Water quality, Data collections, 
Gaging stations, Rain gages, Water wells, Aquifer 
characteristics, Hydrogeology, Well data, Water 
yield, Water levels, Water analysis, Chemical anal- 
ysis, Florida, *Ochlockonee River basin. 


This report presents hydrologic, geologic, and 


water-quality data collected within the Ochlock- 
onee River basin area, in the panhandle of north- 
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ARSENIC, NITRATE, IRON, AND HARDNESS 
IN GROUND WA FAIRBANKS AREA, 


ALASKA, 

Geological Survey, Anchorage, AL. Water Re- 
sources Div. 

For primary bibliographic entry see Field SB. 
W79-06320 


LOW-FLOW FREQUENCY OF MINNESOTA 
STREAMS, 


7) 
; 
=< 


Geological Survey Water-Resources Investigations 
Feist epen tiie ener). 1978. 1 sheet, 4 fig, 5 ref. 


: *Low flow, °F, analysi 
Rircenitow, "Alay, *Minncta, Base "tow 
Gaging stations, Flow i 


Flow-frequency data for Minnesota streams are 
presented in form for 161 gaging stations and 
about 300 partial-record stations for 7-day low 
flows with 2- and 10-year recurrence intervals. 
The also disc the factors i 


W79-06321 
WATER AVAILABILITY, CLEBURNE 
COUNTY, ALAB 


AMA, 
Geological Survey, University, AL. Water Re- 
sources Div. 
R. V. Chandler, and G. C. Lines. 
Alabama Geological Survey Map 143, 1978. 29 p, 
9 fig, 4 tab, 21 ref. 


Descriptors: *Available water, *Surface waters, 
*Groundwater resources, *Water quality, Hydro- 
logic budget, Water supply, Maps, Streamflow, 
Flow rates, Water storage, Reservoirs, 


surface water are available from the T: 
and Little T. Rivers. The Tallapoosa 
River near Heflin has an average flow of about 410 
Mgal/d (million gallons per day). The Little Talla- 
oa ge wll ng ne yy w of about 300 
gal/d where it enters the county. Surface water 
stored in lakes and farm ponds in the county is 
estimated to be 2,000 million gallons. The princi 
sources of ground water in the county are saprolite 
and fractured bedrock. Some wells in the vicinities 
of Heflin and Chulafinnee may yield 100 gal/min 
(gallons per minute) or more, but wells in other 
peg Abe a. € y yield 25 ‘min or 
less. Although large quantities of water are 
not available from individual wells, water suffi- 
cient for domestic and stock needs generally can 
be obtained. Water supplies adequate for small 
towns and light industries can be obtained from 
wells. Both surface water sad ground water gener- 
ally are of chemical quality and suitable for 
most uses. water is soft and low in dis- 
solved-solids content. Ground water is omg 4 
soft and low in iron content; however, locally it 
ranges from moderately hard to very hard and 
contains more than 0.3 milligram per liter of iron. 
Total water use in the county in 1969 was about 
1.6 Mgal/d, which is less than 1 percent of the 
water available. (Woodard-USGS) 


In Cleburne County, Alabama, large quantities of 
‘allapoosa 
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Descriptors: 
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W79-06322 
8. ENGINEERING WORKS 
8A. Structures 


TV INSPECTION LOCATES LIBYAN WATER 
WELL PRO. 

Underground Surveys Corp., Fresno, CA. 

For primary bibliographic entry see Field 7B. 
W79-06004 


NEW LIFE FOR TERMINAL WELLS, 

§. T. Guardino. 

Pacific Groundwater Digest, Vol 2, No 2, p 19-23, 
February, 1979. 


Descriptors: *Water wells, * iring, *Mainte- 
nance, Equipment, Inspection, Hydraulic equip- 
ment, Rupturing, Well screens, Clogging, Pumping 
tests, Rehabilitation. 


Rising construction costs, limited availability of 
well sites, and environmental protection are three 
reasons for increased interest in water well mainte- 
nance and rehabilitation. Rehabilitation involves 


ues. Each 
well should be carefully analyzed prior to employ- 
ing any method. Well maintenance includes the 
well itself and the pumping unit. The amount and 
type of maintenance are dependent on the quality 
the water. Regular treatment of wells which 
have encrustation problems will ensure continuous 
efficiency and prolong the well and pump life 
expectancy. A. maintenance program should be 
determined with pumping tests to establish both 
pump and well performance, and water quality 
anal Water well drilling contractors would 
See facet by subcontracting with well mainte- 
nance and rehabilitation specialists. (Purdin- 
NWWA) 
W79-06005 


SOME SIMPLE SAND SOLUTIONS, 

oe Water Well Association Worthington, 
LE. Gass. 

Water Well Journal, Vol. 33, No. 3, p 36-37, 
March, 1979. 


Descriptors: *Sand pumping, *Well filters, Well 
screens, Pipes, Water wells, Well development, 
Well rehabilitation, Clogging, Erosion. 


Discharging of sand from wells penetrating layers 
of fine sand causes clogging of pipes and sprinkler 
irrigation lines. Coarse grained icles may 
damage screens and reduce well iencies. Sand 
passing through the pump erodes pump bowls and 
impellers, drastically shortening their formance 
life. Causes of sand pumping include: (1) improper 
selection of a slot size for the well intake; (2) 
localized enlargement of slot or screen openings, 
or holes in the casing due to corrosion or abrasion; 
(3) a broken or defective seal or packer; (4) settling 
and Ln wa of the gravel pack, which exposes 
parts of the natural formation; (5) inadequate well 
development; and (6) decomposition of borehole 
walls in uncased wells in sandstone aquifers. Solu- 
tions to the above problems are recommended 
bearing in mind that some cases of sand pumping 
may require more complex remedies. Improved 
ign, construction and well development tech- 
niques will significantly reduce the incidence of 
sand lems. Many sandpumping wells can be 
tehabilitated to produce clear, sand-free water. 
(Purdin-NWWA) 
W79-06012 


LAMINATED WOOD FOR CASING OR 
SCREEN 


Canadian Water Well, Vol. 5, No. 1, p 18, Febru- 
ary, 1979, 


Descriptors: *Well casings, *Well screens, *Wood, 
Well construction, Cost. 


A wood laminate, SBF-Obo, with high mechanical 
strength has been used successfully in wells in 
Europe and Africa. Well screens can easil 
made with horizontal saw cuts in the casing wi 
little loss in crushing . The cost is the same 
as steel casing but the light weight, 4 lb/ft for 6 
inch casing and 25 lb/ft for 24 inch, gives added 
benefits in handling and storage. (Purdin-NWWA) 
W79-06014 


HERE’S HOW LINERS SAVED TWO PROB- 


Universal Oil Products, Inc., Saint Paul, MN. 
Johnson Div. 

For primary bibliographic entry see Field 8C. 
W79-06019 


ECONOMIC ANALYSIS, ROOT CONTROL, 


American Public Works Association, Chicago, IL. 
R. H. Sullivan. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-279 052, 
Price codes: AO7 in paper copy, AO] in microfiche. 
Report No. EPA-600/2-77-017b, December 1977. 
145 p, 2 fig. 803151. 


Descriptors: *Sewers, *Economics, *Publications, 
*Infiltration, *Abstracts, *Documentation, Infor- 
mation retrieval, Pipes, Design criteria, Cities, 
Construction materials, Manholes, Maintenance, 
Repairing, Rehabilitation Gates. 


An adjunct is presented to a study conducted to 
identify and analyze the current practices for de- 
termining and controlling infiltration and inflow 
(I/T) and to investigate the role of roots and tide or 
backwater gates in the I/I problem. Literature 
abstracts concerning sewer infiltration studies, 
sewer design, flow measurement, new pipe materi- 
al, pipe maintenance and repair, and pipe testing 
are presented in Appendix A. Appendix B contains 
the survey of the root control program question- 
naire and includes the interviewers reports from 
Los Angeles, Los Angeles County, Sacramento, 
Denver, Austin, Dallas, Fort Worth, North Little 
Rock, St. Louis, Buffalo, Madison, Milwaukee and 
other cities. Appendix C contains the tide Ns 
survey questionnaire and responses. (Davison-IPA) 
W79-06100 


COLLAPSE PRESSURE PREDICTION FOR 
THERMOPLASTIC WATER WELL CASINGS, 
Auburn Univ., AL. Dept. of Civil Engineering. 
D. York. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-294 665, 
Price codes: A06 in paper copy, AO! in microfiche. 
MS Thesis, December 1978, 107 p, 14 fig, 3 tab, 39 
ref, append. OWRT A-059-ALA(1). 


Descriptors: *Well casings, Plastics, Water wells. 


This study analytically determined the collapse 
resistance of thermoplastic water well casings sub- 
jected to a linearly varying external pressure. The 
method used in the analysis was the principle of 
minimum Ponte energy, energy of the external 
loads, and the strain energy of the confining 
medium surrounding the casing. The collapse pres- 
sure prediction equation was developed in terms of 
casing geometry, external loading conditions, 
casing material properties, and surrounding soil or 
grout support. Parametric studies were conducted 
to evaluate the influence of these parameters on 
the predicted pes pressure. Results indicate 
that the current method used in designing thermo- 
plastic water well casings in some cases underesti- 
mates the collapse resistance of the casing. 
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ENGINEERING WORKS—Field 8 


Structures—Group 8A 
W79-06108 


THE BOTTOMLESS DAM, 

Monash Univ., Clayton (Australia). 

R. M. Phatarfod. 

Journal of Hydrology, Vol. 40, No. 3/4, p337-363, 
February 1979. 6 tab, 26 ref. 


Descriptors: *Dams, *Dam design, *Model studies, 
Mathematical models, Analytical techniques, 
Inflow, Storage, i storage, 
Pen ggg Sloe ang Reservoir releases, 
Mathematics, uations, Markov processes, 
Boundary processes. 


The purpose of the work reported was to show 
that f is more fruitful to consider the bottomless 
pm eed deep) dam as an eommeice to the 

ite dam rai than the topless (infinitely high) 
dam considered hitherto. It was shown by — a 
wide variety of input models that the theory for 
the former is far simpler, and the final results are in 
a form wae enough to give a quick estimate of 
the size of the reservoir required. (Sims-ISWS) 
W79-06263 


oer PRESSURES ON HOLLOW GRAVITY 
Roorkee Univ. (India). Water Resources Develop- 
ment Training Centre. 

A. S. Chawla, and N. Mal. 

Journal of the Hydraulics Division, American So- 
ciety of Civil Engineers, Vol. 105, No. HY3, Pro- 
ceedings Paper 14464, p 257-273, March 1979. 7 
fig, 7 ref, 3 append. 


Descriptors: *Uplift pressure, *Gravity dams, 
*Dam design, *Model studies, Mathematical 
models, Numerical analysis, Dams, Concrete dams, 
Joints(Connections), Drainage, Seepage, 

‘orces), Engineering, Civil engineering, 
*Hollow gravity dams. 


Closed-form solutions were obtained with the help 
of the Schwartz-Christoffel transformation for the 
determination of uplift pressures on hollow gravity 
dams. The uplift pressures were calculated numeri- 
cally from the derived equations and plotted to 
facilitate the use of the results for design purposes. 
It was seen that uplift pressures along the joint 
between two monoliths drop almost linearly from 
the full-uplift pressure at the upstream face of the 
dam to zero uplift at the head of the cavity. The 
uplift along the center line of the monolith drops 
linearly to about less than 1/3 of the differential 
head at a point opposite the head of the cavity. 
Beyond this, the reduction in the uplift pressures 
was gradual. (Sims-ISWS) 

W79-06264 


UTILITY DISTRIBUTION SYSTEMS IN ICE- 


] 
Army Terrestrial Sciences Center, Hanover, NH. 
H. W. C. Aamot. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as AD-A026 956, 
Price codes: A04 in pa t copy, AOl in microfiche. 
Special Report, 1976. 63 p, 54 fig. 


Descriptors: Foreign countries, Islands, Public util- 
ities, *Water distribution(Applied), Electrical net- 
works, *Sewerage, *Waste water treatment, *Mu- 
nicipal wastes, Pipes, Thermal water. 


Reykjavikj’s utility systems including water distri- 
bution, sewage collection, heat distribution, and 
electric transmission, are discussed. The sewage 
system consists of 203 miles of concrete pipes 
buried 4 ft underground. The lines are laid for 
gravity flow with outlet into the ocean. A primary 
treatment system has been propened at a cost of 
$10-20 million over ten years. Clean water which 
noeds no chlorination is drawn from wells 15 km 
east of the city and distributed through cast iron 
and polyethyelene Pps The normal maximum 
water usage is 65, cu m/day. The electrical 
distribution system is described, as is the geother- 
-* aia heating and hot water system. (Small- 
) 





Field 8—ENGINEERING WORKS 
Group 8A—Structures 


W79-06337 


ABATEMENT OF DEPOSITION AND SCOUR 

IN SEWERS, 

tag’ Resources Engineers, Inc., Walnut Creek, 
A. 


M. B. Sonnen. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-276 585, 
Price codes: A06 in paper copy, AO1 in microfiche. 
Report EPA-600/2-77-212, 1977. 114 p, 35 fig, 13 
tab, 50 ref, 1 append. 


Descriptors: *Design, Sewers, *Storm drains, 
*Combined sewers, Solid wastes, *Mathematical 
models, Conduits, *Pipe flow, Waste water treat- 
ment. 


A new methodology is described for analyzing the 
design of storm and combined sewer systems. A 
review is presented of feasible methods for reduc- 
ing the first-flush of solids in overflows from storm 
and combined sewers, These include increasing 
conduit slopes, providing cunette sections or other 
pipe shapes which maintain high velocity during 
ow flow periods, prncnne upstream capture of 
solids during high flows, and providing increased 
treatment downstream. A mathematical model was 
developed which simulates the behavior of solids 
in pipelines as bedload, suspended load, or wash- 
load. The model is an adaptation of the EPA 
Storm Water Management Model. Sample analyses 
are given. The model can be applied to the design 
of total systems while considering the physical and 
economic factors of parts of the total system. 
(Small-FIRL) 

W79-06369 


EVALUATION OF BACKFLOW PREVENTION 
DEVICES: A STATE-OF-THE-ART REPORT, 
National Bureau of Standards, Washington, DC. 
G. C. Sherlin, and R. W. Beausoliel. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-260 913, 
Price codes: AO7 in paper copy, AO1 in microfiche. 
Final Report, 1976. 137 p, 5 fig, 20 tab, 38 ref, 1 
append. 


Descriptors: Potable water, Performance, *Pipe 
flow, Piping systems(Mechanical), *Flow control, 
Flow characteristics, *Standards, *Testing, *Reli- 
ability. 


The state-of-the-art of backflow prevention de- 
vices was reviewed. A systematic review of the 
literature is presented along with reports of consul- 
tations with water purveyors, plumbing officials, 
laboratory officials, and field researchers. Effective 
devices, test methods, and laboratory practices are 
considered. Existing backflow prevention devices 
provide protection against backflow, however not 
enough data exists to quantitatively establish effec- 
tiveness. None of the existing devices is fool proof. 
A. S. S. E. Standards are the only standards that 
have definitive test procedures and test setups. The 
test methods could be improved by the use of 
realistic service condition simulation. Tests on the 
reliability of devices, functional performance tests, 
and development of a fail-safe indicator are recom- 
mended. (Small-FIRL) 

W79-06378 


8B. Hydraulics 


SOLAR IRRIGATION PROGRAM - STATUS 
REPORT, OCTOBER 1976 THROUGH JANU- 
ARY 1977, 

Sandia Lab., Albuquerque, NM. 

R. L. Alvis. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as SAND-77-0380, 
Price codes: A04 in paper copy, AO1 in microfiche. 
Report SAND-77-0380. 1977. 66 p, 43 fig, 11 ref. 


Descriptors: *Irrigation, Irrigation engineering, 
*Costs, *Energy, Performance, *Pump testing, 
Deep wells, New Mexico, Arizona, *Heat transfer. 


Progress made by the ERDA solar irrigation pro- 
from October 1976 through January 1977, is 
iscussed. The program, which initially consisted 
of a shallow well experiment under construction in 
, has been expanded to include a deep well 
experiment in AZ and a follow up demonstration 
system. Technical discussion of the shallow well 
Prey ry is emphasized: The solar collector 
field, 6710 sq ft aperture area, heats a heat transfer 
fluid (Exxon Caloria HT 43), When the heat trans- 
fer fluid exits the collector field, it is recirculated if 
its temperature is below 420F. If above 420F, the 
fluid is sent either to the heat engine or thermal 
storage. The heat engine either takes heated oil 
from storage or from the collectors and heats its 
working fluid by use of a boiler and fluid pump. 
The working fluid is expanded through a turbine. 
Cost effectiveness for the solar pump was calculat- 
ed as a function of the Rankine cycle engine effi- 
ciency. Minimum system cost occurs at an engine 
cycle efficiency between 15% and 16%. The cost 
of purchasing and installing a new irrigation 
system in the isolated Estancia Valley of is 
estimated to be $50,000. If solar collectors cost 
about $5/sq ft, solar would be competitive if natu- 
ral gas cost $5 mcf for a system Gee 4 more 
than 2200 hr/yr, electricity cost $.10/k for a 
system operating 1900 hr/yr, and diesel cost $.55 
gal at 2600 hr/yr. (Small-FIRL) 
W79-06362 


ae IRRIGATION PROGRAM PLAN REVI- 
Sandia Labs., Albuquerque, NM. 

R. L. Alvis, and S, C. Vandevender. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as SAND-770730, 
Price codes: ‘A03 in paper copy, AO1 in microfiche. 
Report SAND 77-0730, 1977. 34 p, 4 fig, 6 ref. 


Descriptors: *Irrigation, Irrigation engineering, 
Pumps, *Pump testing, Energy, *Solar radiation, 
New Mexico, *Deep wells, Arizona, *Pilot plants. 


The ERDA solar irrigation at kes plan is updat- 
ed through fiscal year 1979. Construction of the 
experiment in the Estancia Valley, NM is planned. 
The system will begin operation, data will be col- 
lected, and complete performance calculations will 
be made. New Mexico State University will plan 
and design the optimum utilization of off-season 
energy. Studies will be performed to upgrade the 
system to power a low energy center pivot system. 
A study will be initiated to determine the potential 
market for solar  ptsbe irrigation. A deep well 
experiment will conducted in AZ. Also, an 
international workshop is planned to disseminate 
the results of the first season of operation. (Small- 


W79-06363 


EVALUATION OF BACKFLOW PREVENTION 
DEVICES: A STATE-OF-THE-ART REPORT, 
National Bureau of Standards, Washington, DC. 
For primary bibliographic entry see Field 8A. 
W79-06378 


STORMWATER RUNOFF ON URBAN AREAS 
OF STEEP SLOPE, 

Illinois Univ. at Urbana-Champaign. Dept. of Civil 
Engineering. 

B. C. Yen, V. T. Chow, and A. O. Akan. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-272 755, 
Price codes: A06 in paper copy, A01 in microfiche. 
Report EPA-600/2-77-168, 1977. 91 p, 28 fig, 10 
tab, 48 ref, 3 append. 


Descriptors: *Mathematical models, *Storm 
runoff, *Urban runoff, *Slopes, *Runoff forecast- 
ing, Hydraulic engineering, Hydraulics. 


The applicability of commonly used urban storm 
runoff prediction models to drainage basins with 
steep slopes was investigated. The hydraulics of 
runoff on steep slope areas was reviewed, and how 
it differs from that of mild slope areas was dis- 
cussed. Also, the difficulties in applying commonly 
used methods to steep slope basins were presented. 


It appears that engineers may not be familiar with 


the problems associated with steep slope areas and 
may not realize that numerical results given 
conventi may not be reliable. 
simple method for sl was soa and 
an example utilizing data from the Street 
inage Basin in San Francisco, is provided, 
(Small-FIRL) - 
W79-06380 


8C. Hydraulic Machinery 


CAUSES AND EFFECTS OF 3-PHASE POWER 
Water Well Journal, Vol. 33, No. 3, p 54-55, 
March, 1979. 1 tab. 


Descriptors: *Pumps, *Electric motors, Installa- 
tion, Electric currents, Electrical equipment, 
Safety, Water wells. 


The problem of unbalanced electrical loads to sub- 
mersible pump motors is discussed. A pat Pics 
procedure is outlined for proper pump installation. 
A chart is provided which matches motor KVA 
with motor horsepower. A simple method of cal- 
culating the percent of current unbalance is used 
for three examples of motor hookups. The hookup 
with the lowest percentage of current unbalance 
will result in maximum motor efficiency. The per- 
centage of current unbalance should not exceed 
5%. (Purdin-NWWA) 

W79-06009 


HEAT PUMP UPDATE, 
ug Water Well Association, Worthington, 


D. Bacon. 
Water Well Journal, Vol. 33, No. 3, p 70, March, 
1979, 1 tab. 


Descriptors: *Heat pumps, *Cost comparisons, 
*Efficiencies, Heating, Economics, Ground water. 


The Coefficient of Performance (COP) and operat- 
ing cost of a demonstration und water heat 
pump are compared with the air-to-air heat pump 
and other conventional heating systems for the 
months of November and December, 1978. The 
ground water heat pump had a COP of approxi- 
mately 3.0, meaning that it produced three times 
more energy than it consumed. This resulted in a 
saving of 33% over the air-to-air heat pump for the 
specified months. Comparative data was accumu- 
lated for the central Ohio area. (Purdin-NWWA) 
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BASIC PERFORMANCE FACTORS OF CEN- 
TRIFUGAL PUMPS. 

Water Well Journal, Vol. 33, No. 3, p 61-63. 
March, 1979. 


Descriptors: *Centrifugal pumps, *Performance, 
Pressure head, Capacity, Horsepower, Curves, 
Pump testing, Efficiencies, Water wells. 


Four factors which determine the performance of 
centrifugal pumps are: head or pump pressure; 
copectty it delivers; horsepower it requires; and 
efficiency. Pump head is usually given in terms of 
how many feet of water it can support. Total 
pressure is the sum of static pressure and motion 
pressure or velocity head. Capacity is the number 
of gallons per minute a pump will deliver. Centri- 
fugal pumps depend on three types of ho wer: 
water, brake, and wire-to-water. Formula for the 
derivation of each type are given. Pump ‘orm: 
ance is shown through the use of performance 
curves. Head-capacity curves and horsepower 
curves must be determined from pump tests. A 
formula to calculate the pump efficiency curve is 
given. When pumping rpm is changed, effects can 
be calculated by using affinity laws which state 
that: pump capacity changes directly with speed; 
head changes with the square of the pumping rpm; 
and brake horespower changes with the cube of 
pumping rpm. (Purdin-NWWA) 
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HERE’S HOW LINERS SAVED TWO PROB- 
LEM WELLS, 


Pacific ag ha Digest, Vol. 1, No. 2, p 47- 
49, February, 1 


Descriptors: *Water wells, *Liners, Well casings, 
Well screens, Corrosion, Sands, Clogging, Incrus- 


Guidelines are provided for sizing liner OD, liner- 
casing annulus, gravel pack, and pump. Advan- 
of using continuous slot screens in liners are 


hard water. Two case studies of successful use of 
liners in saving corroded wells and eliminating 
sand pumping are discussed. Not every well can be 
by a liner, however. In some cases, a badly 
well will choke off the water so the sand 
clogs the original perforations. (Purdin-NWWA) 
W79-06019 


8D. Soil Mechanics 


a 


UTILIZATION OF SEWAGE SLUDGE FOR 
ONS, STABILIZATION IN COLD RE- 


Army Terrestrial Sciences Center, Hanover, NH. 


Available from the National Technical Information 

Service, S |, VA 22161 as AD-A047 368, 

Ses cs codes: A03 in Pe copy, AOl in microfiche. 

te sada rt 77-37 November 1977. 38 p, 29 fig, 
append 


Descriptors: *Erosion control, *Soil stabilization, 
*Sewage sludge, *Vegetation establishment, *Nu- 
trients, Moisture content, Runoff, Cold regions, 
New Hampshire, Waste water, Sludge disposal, 
Municipal wastes, Fertilizers. 


Fourteen test plots were established in Hanover, 
New Hampshire to evaluate the effectiveness of 
sewage sludgeand primary effluent in the stabiliza- 
tion of terrain in cold regions. The plots were 10 
by 40 ft with individual 350 gal tanks to collect 
sediment and were located at an angle of 16 de- 
grees. Variables in 13 of the plots were: the nutri- 
ent source as fertilizer, sludge, or primary effluent; 
moisture as irrigation and nonirrigation; erosion 
control material as jute netting, straw with tacking 
compound, and no erosion material; and vegeta- 
tion, three grasses and two legumes. The control 
lt lacked fertilizer, seed, and erosion control 
material. Results of the study indicated that the 
erosion control measures had an efficiency of 89.6- 
99.8%, based on a soil loss from the control plot of 
34,531 Ib (dry weight)/acre. Sludge was found to 
act as both a nutrient source and an erosion control 
material and reduced runoff velocity and absorbed 
moisture. When soil loss was considered a function 
of the nutrient source, sludge-treated plots lost an 
average of 150 Ib soil/acre, fertilized plots lost 814 
Ib/acre, and primary effluent treated plots lost 
981.7 Ib/acre. (Lisk-Firl) 
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10. SCIENTIFIC AND 
TECHNICAL INFORMATION 


10C, Secondary Publication 
And Distribution 


AN ANNOTATED BIBLIOGRAPHY ON RIVER 
RECREATION. 
eg Central Forest Experiment Station, St. Paul, 


For primary bibliographic entry see Field 6B. 
W79-06099 


SCIENTIFIC AND TECHNICAL INFORMATION—Field 10 
Specialized Information Center Services—Group 10D 


10D. Specialized Information 
Center Services 


ECONOMIC ANALYSIS, ROOT CONTROL, 
AND BACKWATER FLOW CONTROL AS RE- 
LATED TO INFILTRATION/INFLOW CON- 
TROL: APPENDICES, 

American Public Works Association, Chicago, I 
For voc pamuesy bibliographic entry see Field 8A. 
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ABSORPTION 
Factors Affecting Phosphate Absorption Equi- 
libria in Lake Sediments, 
'W79-06032 5C 
ABSTRACTS 


Economic Analysis, Root Control, and Backwa- 
ter Flow Control as Related to Infiltration/ 
Inflow Control: Appendices, 


W79-06100 8A 
ACIDS 

Variations in the Acid Content of Rain Water in 

the Course of a Single Precipitation, 

W79-06398 2K 
ACOUSTICS 


Investigation of the Use of Acoustic Vibrations 
to Improve Heat Transfer Rates and Reduce 
Scaling in Distillation Units Used for Saline 
Water Conversion. 

W79-06288 3A 


The Influence of Acoustical Vibrations on Con- 
vective Heat Transfer to Liquids, 


W79-06440 3A 
ACTIVATED CARBON 

Cleaning Contaminated Ground Water. 
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SUBJECT INDEX 


ADSORPTION 

Evaluation of High Performance Liquid Chro- 
matography Packings for the Concentration and 
Separation of Organic Materials in Water, 
W79-06096 5D 


Development and Testing of Breadboard Elec- 
trochemical Organic Content Analyzer, 
W79-06145 SF 


Adsorption and Extractability of Molybdenum 
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Activated Carbon Adsorption of Trace Organic 
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AERATED LAGOONS 
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AISNE RIVER (FRANCE) 
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ALABAMA 
Water Availability, Cleburne County, Alabama, 
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W79-06252 2J 


ALTERNATIVE COSTS 
Economic Assessment of FGD Sludge Disposal 
Alternatives, 
W79-06041 SE 


ALTERNATIVE PLANNING 
Some Complications in the Measurement of En- 
vironmental Control Impacts: A Case Study of 
Water Pollution Controls, 
W79-06042 6E 


ALUMINUM 
Experiments Aimed at the Removal of Phos- 
phate by Electrochemical Methods, 
W79-06033 sD 


AMAZON RIVER 
Particle Size of Sediments Collected from the 
Bed of the Amazon River and Its Tributaries in 
May and June 1977, 
W79-06309 2J 


AMMONIA 
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ANTARCTIC 
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Ocean Tide and Waves Beneath the Ross Ice 
Shelf, 
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Circulation and Melting Beneath the Ross Ice 
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W79-06247 2C 
APPLICATION METHODS 

Solid Waste Disposal by Landspreading Tech- 

niques, 
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In Situ Treatment of Hazardous Material Spills 
in Flowing Streams, 
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Diffusion in Ternary Aqueous Saline Solutions, 

W79-06285 3A 
SALINITY 


The Salinity Profile of the East Mesa Field as 
Determined from Dual Induction Resistivity and 
SP Logs, 

W79-06057 2F 


Disposal of the Effluents from Desalination 
Plants: The Effects of Copper Content, Heat and 
Salinity, 

W79-06092 3A 


Salt and Water Stress Influences Nitrogen Me- 
tabolism in Red Kidney Beans, 
W79-06156 21 


Absorption Rates of Ammonium and Nitrate by 
Red Kidney Beans under Salt and Water Stress, 
W79-06157 21 


Circulation and Melting Beneath the Ross Ice 
Shelf, 
W79-06243 2L 


Analysis of Brine Disposal in the Gulf of 
Mexico. Bioassay Results. 
W79-06474 5C 


Effects of Temperature and Salinity on the Me- 
tabolism and Byssal Formation of Brachidontes 
Variabilis Krauss (Bivalvia), 

W79-06494 $C 


Synergistic Effects of Temperature, Salinity and 
Light on the Hermatypic Coral Montipora Ver- 
rucosa, 

W79-06496 5C 


SALT BUILD-UP 
Salt Concentration at Phase Boundaries in De- 
salination Processes, 
W79-06275 3A 


Salt Concentration at the Surface of Tubular 
Reverse Osmosis Membranes, 


W79-06436 3A 
SALTON SEA 

Climatological Estimates of Lake Evaporation, 

W79-06261 2D 
SAMPLE PRESERVATION 


Sampling and Preservation Techniques for 
Waters in Geysers and Hot Springs, 
W79-06064 2F 


SAMPLING 
Proceedings of the First Workshop on Sampling 
Geothermal Effluents. 
'W79-06052 2F 


Some Problems Involved with Sampling Geo- 
thermal Sources, 
W79-06055 5A 


Field Sampling of Radioactive Geothermal Ef- 
fluents, 
W79-06058 2F 


Atmospheric Discharge Sampling While Drill- 
ing Geothermal Steam Wells, 
W79-06059 2F 


Sampling Hot Springs for Radioactive and 
Trace Elements, 


W79-06060 2F 
Union Oil Company of California’s Geothermal 
Sampling Techniques, 

W79-06061 2F 


Sampling a Two-Phase Geothermal Brine Flow 
for Chemical Analysis, 


W79-06062 2F 
Approaches to Interpreting Environmental 
Data, 

W79-06063 } 5A 


Sampling and Preservation Techniques for 
Waters in Geysers and Hot Springs, 
W79-06064 2F 


Derivation of the Probability Density Function 
of Certain Biased Samples of Coarse Riverbed 
Material, 

'W79-06077 2 


The Impact of Composite Sampling and Other 
Data Aggregation Procedures on Pollution De- 
tection in the Pulp and Paper Industry, 

W79-06141 1A 


Particle Size of Sediments Collected from the 
Bed of the Amazon River and Its Tributaries in 
May and June 1977, 

W79-06309 2J 


Lake Erie in Mid-Winter, 
W79-06403 2H 


Virgin River Study--Utah: March, 1976, 
W79-06423 5A 


SAND PUMPING 
Some Simple Sand Solutions, 
W79-06012 8A 


SANTA FE (NM) 
Impact of a Ski Basin on a Mountain Watershed, 
I. Bacteriological Water Quality, 
W79-06390 5A 
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SCREENING MODEL 
Optimal Design and Operation of Multi-Reser- 
voir Systems: Volume II, Alternative Optimiz- 
ation Models of the Lehigh River Basin, 
W79-06186 6A 


SEA ICE 
Study of Climatic Effects on Fast Ice Extent and 
Its Seasonal Decay Along the Beaufort-Chukchi 


Coasts, 
W79-06195 5C 


A Meteorological Basis for Long-Range Fore- 
casting of Summer and Early Autumn Sea Ice 
Conditions in the Beaufort Sea, 

W79-06196 5c 


Mechanics of Origin of Pressure Ridges, Shear 
Ridges and Hummock Fields in Landfast Ice, 
W79-06197 5C 


Morphology of Beaufort, Chukchi and Bering 
Seas near Shore Ice Conditions by Means of 
Satellite and Aerial Remote Sensing, 

W79-06198 5C 


Development of Hardware and Procedures for 
In-Situ Measurement of Creep in Sea Ice, 
W79-06199 5c 


Operation of an Alaskan Facility for Applica- 
tions of Remote-Sensing Data to OCS Studies, 
W79-06200 7B 


The Interaction of Oil with Sea Ice in the Arctic 
Ocean, 


W79-06212 5C 
Dynamics of Near-Shore Ice, 
W79-06213 5C 
Dynamics of Near Shore Ice, 
W79-06214 5C 


Marine Environmental Problems in the Ice Cov- 
ered Beaufort Sea Shelf and Coastal Regions, 
W79-06217 5C 


SEA WATER 
Tritium and Carbon-14 Distributions in 
Seawater from Under the Ross Ice Shelf Project 
Ice Hole, 


W79-06241 2L 

Ross Ice Shelf Sea Temperatures, 

W79-06245 2C 
SEASONAL 


Study of Climatic Effects on Fast Ice Extent and 
Its Seasonal Decay Along the Beaufort-Chukchi 
Coasts, 

W79-06195 5C 


The Role of Sewage Lagoons at Corps of Engi- 
neers Recreation Areas, 
W79-06335 5D 


Land Treatment of Wastewater at West Dover, 
Vermont, 


W79-06341 SE 
SEDIMENT CONCENTRATION 

Unit Stream Power Equations for Total Load, 

W79-06392 2J 
SEDIMENT CONTROL 


Methods to Control Fine-Grained Sediments Re- 
sulting from Construction Activity, 
W79-06101 4D 


SEDIMENT DISTRIBUTION 
Distributions of Grain Size, Total Carbon, 
Heavy and Light Minerals, Clay Mineralogy, 
and Inorganic Geochemistry, Outer Continental 
Shelf, Southern Bering Sea, 
W79-06218 5C 


SEDIMENT LOAD 
Unit Stream Power Equations for Total Load, 
W79-06392 2J 
SEDIMENT TRANSPORT 


Oil Spill Vulnerability of the Beaufort Sea 
Coast, 
W79-06210 5C 


Shallow Faulting, Bottom Instability, and Move- 
ment of Sediments in Lower Cook Inlet and 
Western Gulf of Alaska, 

W79-06225 5c 


Faulting, Sediment Instability, Erosion, and 
Deposition Hazards of the Norton Basin Sea 
Floor, 

W79-06226 5C 
Sediment Transport in Norton Sound - Northern 
Bering Sea, Alaska, 

W79-06227 5C 


Trends in Sedimentation, 
W79-06319 2 


Sediment Yields from Small Forested Catch- 


ments North Westland-Nelson, New Zealand, 

W79-06418 2J 
SEDIMENT YIELD 

Trends in Sedimentation, 

W79-06319 2J 


Unit Step and Frequency Response Functions 
Applied to the Watershed Fluvial System, 
W79-06395 2J 


Sediment Yields from Small Forested Catch- 


ments North Westland-Nelson, New Zealand, 
W79-06418 2 
SEDIMENTATION 


Studies of Flocculation and Sedimentation 
Treatment of Pulp Mill Effluent. (Part 2). An 
Approach of a Closed System Using Ettringite 
Compounds, (In Japanese), 


W79-06127 5D 

Trends in Sedimentation, 

W79-06319 2 
SEDIMENTS 


Natural Distribution and Environmental Back- 
ground of Trace Heavy Metals in Alaskan Shelf 
and Estuarine Areas, 

W79-06024 5B 


Hydrocarbons: Natural Distribution and Dy- 
namics on the Alaskan Outer Continental Shelf, 
W79-06025 $C 


Characterization of Organic Matter in Sediments 
from Lower Cook Inlet, 


W79-06026 5B 
Factors Affecting Phosphate Absorption Equi- 
libria in Lake Sediments, 

'W79-06032 5c 


Delineation and Engineering Characteristics of 
Permafrost Beneath the Beaufort Sea, 
W79-06215 2C 


The Hydrodynamics and Sedimentology of a 
High (Tidal and Wave) Energy Embayment 
(Swansea Bay, Northern Bristol Channel), 
W79-06237 


The Distribution of Organic Material and Trace 
Metals in Sediments from the River Liffey Estu- 
ary, Dublin, 

W79-06239 2L 


Organic Matter in Surficial Sediments of the 
Miramichi Estuary, New Brunswick, Canada, 
W79-06240 2L 


SEWAGE BACTERIA 


Ross Sea Region in the Middle Miocene: A 
Glimpse into the Past, 
W79-06244 2J 


Miocene Glaciomarine Sediments from Beneath 
the Southern Ross Ice Shelf, Antarctica, 
W79-06246 2J 


Unit Step and Frequency Response Functions 
Applied to the Watershed Fluvial System, 
W79-06395 2J 


Impact of Man’s Activities on the Chemical 
Composition of the Sediments of Lakes Superior 
and Huron, 

W79-06399 5B 


Distribution of Suspended Sediments in the Shal- 
lows of Reservoirs and Possibility of Estimating 
Them by the Integration Method, 

W79-06412 23 


Sediment Yields from Small Forested Catch- 
ments North Westland-Nelson, New Zealand, 


W79-06418 2J 
SEEPAGE 

Estimating Seepage from a Reservoir from 

Change in Hydraulic Head, 

W79-06250 2F 


Breaking Emulsions in Navy Bilge Collection 
and Treatment Systems, 


W79-06368 5D 
SEISMIC STUDIES 

Beaufort Seacoast Permafrost Studies, 

W79-06223 2C 
SELF-ORGANIZATION 


Construction of Models for Forecasting and 
Controlling Water Quality in a River Basin on 
Principles of Self-Organization, 

W79-06171 2E 


SEPARATION TECHNIQUES 


Control of Refinery Vacuum Producing Sys- 
tems, Wastewater Separators and Process Unit 
Turnarounds, 

W79-06355 5D 


Performance Testing of Oil Mop Zero Relative 
Velocity Oil Skimmer, 


W79-06359 5G 

Oil/Water Separation State-of-the-Art, 

W79-06360 SF 
SEPTIC TANKS 


Characteristics of Effluents from Separate Septic 
Tanks Treating Grey Water and Black Water 
from the Same House, 

W79-06161 5D 


The Relation of Soil Characteristics to the Fail- 
ure of Domestic Waste-Water Disposal Systems, 
W79-06165 5D 


Assessment of Nonpoint Sources Areawide 
Waste Treatment Management Plan for the 
Greater Houston Area. 

W79-06344 5B 


SETTLING BASINS 


Analysis of Settling Basin Operation in the Pulp 
and Paper Industry (Metsaeteollisuuden jaeteve- 
sien selkeytysaltaat), 


W79-06121 5D 
SEWAGE BACTERIA 
Direct and Indirect I ‘fluor Stain- 





ing of Fecal Streptococci for Rapid Assessment 
of Water Quality, 
W79-06133 5A 
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SEWAGE EFFLUENTS 


SEWAGE EFFLUENTS 
Effect of Illuviated Deposits on Infiltration 
Rates and Denitrification During Sewage Efflu- 
ent Recharge, 


W79-06107 5D 

Processing Raw Sewage by Ultrafiltration, 

W79-06146 5D 
SEWAGE LAGOONS 


The Role of Sewage Lagoons at Corps of Engi- 
neers Recreation Areas, 
W79-06335 sD 


The Feasibility of Establishing Operational 
Water Hyacinth-Based Systems at the Treatment 
Facilities of Existing Cities, 

W79-06384 5D 


SEWAGE SLUDGE 
Utilization of Sewage Sludge for Terrain Stabili- 
zation in Cold Regions, 
W79-06342 8D 


Odor Assessment for Sewage Sludge Samples 
300A01002, 
W79-06364 5D 


Effects of Ocean Dumping Activity Mid-Atlan- 
tic Bight - 1976 Interim Report, 
W79-06475 SC 


SEWAGE TREATMENT 
Experiments Aimed at the Removal of Phos- 
phate by Electrochemical Methods, 
W79-06033 5D 


Environmental Assessment Guidance Municipal 
Sewage Treatment Works Program. 


W79-06095 5F 
Control of Virus Pathogens in Municipal 
Wastewater and Residuals by Irradiation with 
High Energy Electrons, 

W79-06148 5D 
Dewatering Sewage Sludge by Electro-Osmosis. 
Part II Scale-Up Data, 

W79-06326 5D 


Conceptual Design of a Pilot Wastewater Irra- 
diation Facility, 
W79-06333 5D 


Land Treatment of Wastewater at West Dover, 
Vermont, 
W79-06341 5E 


Appraisal of Powdered Activated Carbon Proc- 
esses for Municipal Wastewater Treatment, 
W79-06352 5D 


SEWERAGE 
Rural Water and Sewer Systems Problems, 
Needs, Issues, Opportunities, and Goals, 


W79-06102 6E 

Utility Distribution Systems in Iceland, 

W79-06337 8A 
SEWERS 


Economic Analysis, Root Control, and Backwa- 
ter Flow Control as Related to Infiltration/ 
Inflow Control: Appendices, 

W79-06100 8A 


Feasibility Study on In-Sewer Treatment Meth- 
ods, 
W79-06350 5D 


SHALLOW WATER 
Distribution of Suspended Sediments in the Shal- 
lows of Reservoirs and Possibility of Estimating 
Them by the Integration Method, 
W79-06412 2J 


New Evaluation of the Advisability of Separat- 
ing the Eastern Shallows of the Northern Caspi- 


an, 
W79-06413 2D 


SHIPS 


Breaking Emulsions in Navy Bilge Collection 
and Treatment Systems, 


W79-06368 5D 
Evaluation of Ozonation and Chlorination for 
Disinfection of Blackwater, 

W79-06370 5D 
Enzyme Technology for Shipboard Waste Man- 
agement, 

W79-06372 5D 

SIMULATION ANALYSIS 


Hydronomic Analysis: A Method for Regional 
Analysis of Economic and Water Resources Re- 
lationships, 

W79-06001 6B 


American-Soviet Symposium on Use of Math- 
ematical Models to Optimize Water Quality 
Management. 

W79-06166 6A 


Planning Comprehensive Water Quality Protec- 
tion Systems, 
W79-06167 6A 


Mathematical Modeling of Eutrophication Proc- 
esses in Lake Ontario, 
W79-06175 5C 


Mathematical Modeling Strategies Applied to 
Saginaw Bay, Lake Huron, 
W79-06182 5B 


Descriptive Simulation Model for Forecasting 
the Condition of a Water Ecosystem, 
W79-06183 5A 


Optimal Design and Operation of Multi-Reser- 
voir Systems: Volume II, Alternative Optimiz- 
ation Models of the Lehigh River Basin, 

W79-06186 6A 


Geothermal Reservoir Simulation 2, Numerical 
Solution Techniques for Liquid- and Vapor- 
Dominated Hydrothermal Systems, 

W79-06304 6A 


SIRTE BASIN (LIBYA) 
Groundwater Recharge and Paleoclimate in the 
Sirte and Kufra Basins, Libya, 
W79-06249 2F 


SKIING 
Impact of a Ski Basin on a Mountain Watershed, 
I. Bacteriological Water Quality, 
W79-06390 SA 


SKIMMING 
Performance Testing of Oil Mop Zero Relative 
Velocity Oil Skimmer, 
W79-06359 5G 


Performance Testing of Three Offshore Skim- 
ming Devices, 


W79-06365 5G 
SLOPES 

Stormwater Runoff on Urban Areas of Steep 

Slope, 

W79-06380 8B 
SLUDGE DIGESTION 


Beneficial Disposal of Water Purification Plant 
Sludges in Waste-Water Treatment, 
W79-06361 5D 


Odor Assessment for Sewage Sludge Samples 
300A01002, 
W79-06364 5D 





SLUDGE DISPOSAL 


Economic Assessment of FGD Sludge Disposal 
Alternatives, 


W79-06041 SE 

Management of Metal-Finishing Sludge, 

W79-06347 5D 

Multimedium Management of Municipal Sludge. 

W79-06379 5E 
SLUDGE TREATMENT 


Dewatering Sewage Sludge by Electro-Osmosis. 
Part 1. Basic Studies, 


W79-06325 5D 
Management of Metal-Finishing Sludge, 
W79-06347 5D 


Odor Assessment for Sewage Sludge Samples 
300A01002, 


W79-06364 5D 
SLURRIES 

Effects of Mechanical Agitation on Drying Rate 

of Fine-Grained Dredged Material, 

W79-06339 4A 
SMALL WATERSHEDS 


Environmental Baseline Descriptions for Use in 
the Management of Fort Carson Natural Re- 
sources. Report 4. Analysis and Assessment of 
Soil Erosion in Selected Watersheds, 

W79-06043 4D 


SNOWMELT 
Forecasting Seasonal Snowmelt Runoff: A Sum- 
mary of Experience with Two Models Applied 
to Three Drainages in the Cascade Mountains of 
Washington, 
W79-06047 2E 


Incorporation of Forecasted Seasonal Runoff 
Volumes into Reservoir Management, 
W79-06048 2E 


Role of Evaporation in Springtime Runoff 
Losses in the Drainage Basins of the Forest 
Zone of the European USSR, 

W79-06409 2D 


SOIL AMENDMENTS 
Efficient Amendment Use in Sodic Soil Recla- 
mation, 
W79-06150 5G 


SOIL CHEMISTRY 
Adscrption and Extractability of Molybdenum 
in Relation to Some Chemical Properties Soil, 
W79-06155 2K 


SOIL CONTAMINATION 
Rates of Leaching of Radium from Contaminat- 
ed Soils: An Experimental Investigation of 
Radium Bearing Soils from Port Hope, Ontario, 


W79-06400 5B 
SOIL DISPOSAL FIELDS 

Solid Waste Disposal by Landspreading Tech- 

niques, 

W79-06343 SE 
SOIL EROSION 


Environmental Baseline Descriptions for Use in 
the Management of Fort Carson Natural Re- 
sources. Report 4. Analysis and Assessment of 
Soil Erosion in Selected Watersheds, 

W79-06043 4D 


SOIL MOISTURE 
Estimation of the Pore Size Distribution from 
the Moisture Characteristic, 
W79-06258 2G 
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SOIL PROPERTIES 
Role of Hydrophysical Soil Properties in Spring 
Flood Runoff Losses, 
W79-06411 2G 


SOIL STABILIZATION 
Utilization of Sewage Sludge for Terrain Stabili- 
zation in Cold Regions, 


W79-06342 8D 
SOIL TESTS 

A Rapid Method for Estimating the Nitrogen- 

Supplying Capability of a Soil, 

W79-06159 2G 


Field Testing of Several Nitrogen Availability 
Indexes, 


W79-06160 2G 
SOIL WATER 

Evapotranspiration from Douglas Fir Stands Ex- 

posed to Soil Water Deficits, 

W79-06068 2D 


Soil Water in Southwestern Minnesota: Four 
Stages, 
W79-06236 2G 


Estimation of the Error in the Determination of 
Soil Water Storage at Observation Points, 
W79-06410 2G 


Role of Hydrophysical Soil Properties in Spring 
Flood Runoff Losses, 
W79-06411 2G 


SOIL WATER MOVEMENT 
A Water Management Model for Shallow Water 
Table Soils, 
W79-06050 2G 


The Generalization of Darcy’s Law for Nonuni- 
form Flows, 
W79-06080 2F 


Leaching of Phosphate from Agricultural Soils 
to Groundwater, 


W79-06401 5B 
SOLAR DISTILLATION 

Solar Still Construction, 

W79-06269 3A 


Development of an Improved Solar Still, 
W79-06278 3A 


Study and Field Evaluation of Solar Sea-Water 

Stills, 

W79-06426 3A 
SOLAR RADIATION 


Solar Irrigation Program Plan Revision, 
W79-06363 8B 


SOLAR STILLS 
Solar Still Construction, 
W79-06269 3A 


Development of an Improved Solar Still, 
W79-06278 3A 


Study and Field Evaluation of Solar Sea-Water 
Stills, 

W79-06426 3A 
New and Improved Methods for Lower Cost 


Solar Distillation, 

W79-06429 3A 
Producing Permanently Hydrophylic Surfaces 
on Plastic Films for Solar Stills, 

W79-06431 3A 


SOLID WASTE 
Solid Waste Disposal by Landspreading Tech- 


niques, 
W79-06343 SE 


SOLID WASTES 
Beneficial Disposal of Water Purification Plant 
Sludges in Waste-Water Treatment, 
W79-06361 5D 


Landfill Disposal of Hazardous Wastes; A 
Review of Literature and Known Approaches, 
W79-06374 SE 


SOLUBILITY 
Further Properties of Hydrates and Hydrating 
Agents, 
W79-06439 3A 


SOLUTES 
Development and Testing of Breadboard Elec- 
trochemical Organic Content Analyzer, 
W79-06145 SF 


SORPTION 
Evaluation of Sorbents as Organic Compound 
Accumulators, 
W79-06037 SF 


SOUTH AMERICA 
Particle Size of Sediments Collected from the 
Bed of the Amazon River and Its Tributaries in 
May and June 1977, 
W79-06309 2J 


SOUTH CAROLINA 
Dissolved Iron--An Indicator of the Ground- 
water Component of Small Streams Draining a 
Granite Terrain, South Carolina, 
W79-06078 2E 


SOUTH DAKOTA 
Inventory of Published and Unpublished Data 
on the Characteristics of Saline Surface and 
Ground Waters of South Dakota, 
W79-06447 3A 


SOUTHERN CALIFORNIA 
Recommendation for Baseline Research in 
Southern California Relative to Offshore Re- 
source Development. 
W79-06469 5C 


SOUTHERN CALIFORNIA BIGHT 
Chemical Oceanography, 
W79-06453 5B 


SOUTHERN LOUISIANA 
Water Resources Data for Louisiana, Water year 
1978--Volume 2. Southern Louisiana, 
W79-06306 7C 


SOVIET UNION 
Determining Water Quality Criteria for Water 
Flow in Solving the Problems of Controlling 
Water Pollution, 
W79-06174 5G 


SPATIAL DISTRIBUTION 
Locational Pricing of an Environmental Input, 
W79-06039 6C 


SPATIAL DISTRIBUTIONS 
Time and Length Scales for the One-Dimension- 
al Assumption and Its Relation to Ecological 
Models, 
'W79-06073 2H 


SPECIFICATIONS 
Criteria for the Production of High Purity 
Water, 
W79-06354 SF 


SPRAY IRRIGATION 
Land Treatment of Wastewater at West Dover, 
Vermont, 
W79-06341 SE 


SPRAYING 
Viral and Bacterial Aerosols at a Wastewater 
Spray Irrigation Site, 
W79-06385 5D 


STORM RUNOFF 


SPRINGS 
Sampling Hot Springs for Radioactive and 
Trace Elements, 
W79-06060 2F 


STABILITY 
Sea-Floor Instability of Continental Shelf Off- 
shore Central and Northern California, 


W79-06465 2J 
STABLE ISOTOPES 

Groundwater Recharge and Paleoclimate in the 

Sirte and Kufra Basins, Libya, 

W79-06249 2F 
STANDARDS 

Evaluation of Backflow Prevention Devices: A 

State-of-the-Art Report, 

W79-06378 8A 
STATISTICAL ANALYSIS 


Statistical Analysis of Sediment Motions of 
Dunes, 


W79-06421 2J 
STATISTICAL METHODS 

A Statistician’s View of Weather Modification 

Technology (A Review), 

W79-06045 2B 
STATISTICAL MODELS 


Estimation of the Pore Size Distribution from 
the Moisture Characteristic, 
W79-06258 2G 


STEADY FLOW 
Efficient Simulation of Nonlinear Steady Flow, 
W79-06253 


STEAM 
Field Sampling of Radioactive Geothermal Ef- 
fluents, 
W79-06058 2F 


Atmospheric Discharge Sampling While Drill- 
ing Geothermal Steam Wells, 
W79-06059 2F 


Union Oil Company of California’s Geothermal 
Sampling Techniques, 


W79-06061 2F 

Sampling a Two-Phase Geothermal Brine Flow 

for Chemical Analysis, 

W79-06062 2F 
STOCHASTIC PROCESSES 


Identification of Ecosystem Models by Field 
Data (Inverse Problems of Ecology), 
W79-06177 6A 


Optimal Design and Operation of Multi-Reser- 
voir Systems: Volume I: Explicitly Stochastic 
Models, 

W79-06185 6A 


Optimal Design and Operation of Multi-Reser- 
voir Systems: Volume II, Alternative Optimiz- 
ation Models of the Lehigh River Basin, 


W79-06186 6A 
STORM DRAINS 

Abatement of Deposition and Scour in Sewers, 

W79-06369 8A 
STORM RUNOFF 


Hydrologic Data for Urban Studies in the 
Dallas, Texas Metropolitan Area, 1976, 
W79-06314 4C 


Stormwater Runoff on Urban Areas of Steep 
Slope, 
W79-06380 8B 


The Watershed Influence on Storm Runoff in 


Small Norwegian Rivers, 
W79-06406 2A 








STOVEPIPE WELLS HOTEL AREA 


STOVEPIPE WELLS HOTEL AREA 
Hydrologic Data, 1974-77, Stovepipe Wells 
Hotel Area, Death Valley National Monument, 
Inyo County, California, 
W79-06313 2A 


STRATIFIED FLOW 
Salinity Transport Between Layers of a Strati- 
fied Shear Flow, 
W79-06106 2H 


STREAMFLOW 
Optimal Design and Operation of Multi-Reser- 
voir Systems: Volume II, Alternative Optimiz- 
ation Models of the Lehigh River Basin, 


W79-06186 6A 
A Geomorphic Model for Use in Streamflow 
Routing, 

W79-06259 2E 


Hydrologic Data, 1974-77, Stovepipe Wells 
Hotel Area, Death Valley National Monument, 
Inyo County, California, 

W79-06313 2A 


Simulation of Streamflow of Rock River at Lake 
Koshkonong, Wisconsin, to Determine Effects 
of Withdrawal of Powerplant-Cooling Water, 
W79-06315 6A 


Low-Flow Frequency of Minnesota Streams, 
W79-06321 7c 


Unit Stream Power Equations for Total Load, 
W79-06392 2J 


Induced Channel Instability and Hydraulic Ge- 
ometry of the Mangawhara Stream, New Zea- 
land, 

W79-06416 2E 


Water Temperatures of the Ngaruroro River at 
Three Stations, 
W79-06417 2E 


STREAMS 

. Dissolved Iron--An Indicator of the Ground- 
water Component of Small Streams Draining a 
Granite Terrain, South Carolina, 
W79-06078 2E 


Effects of Channel Dams on Dissolved Oxygen 
Concentrations in Northern Illinois Streams, 
W79-06234 5G 


Final EIS Greensboro-Guilford County, N.C. 
201 Wastewater Treatment System Project No. 
C37037601. 

W79-06345 5D 


Investigation of the Feasibility of Tertiary Treat- 
ment of Municipal Wastewater Stabilization 
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EXPERIMENT STATION, VICKSBURG. 
ENVIRONMENTAL EFFECTS LAB. 
Time and Length Scales for the One-Dimension- 
al Assumption and Its Relation to Ecological 
Models, 
W79-06073 2H 


ARMY ENGINEER WATERWAYS 
EXPERIMENT STATION, VICKSBURG, MS. 
ENVIRONMENTAL EFFECTS LAB, 

Effects of Mechanical Agitation on Drying Rate 

of Fine-Grained Dredged Material, 

W79-06339 4X 


Highlights of Research on Overland Flow for 
Advanced Treatment of Wastewater, 
W79-06373 5D 


Land Application of Waste Materials from 
Dredging, Construction, and Demolition Proc- 
esses, 

W79-06377 SE 
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ARMY ENGINEER WATERWAYS EXPERIMENT STATION, VICKSBURG, MS. ENVIRONMENTAL 


ARMY ENGINEER WATERWAYS 
EXPERIMENT STATION, VICKSBURG, MS. 
ENVIRONMENTAL SYSTEMS DIV. 
Environmental Baseline Descriptions for Use in 
the Management of Fort Carson Natural Re- 
sources. Report 4. Analysis and Assessment of 
Soil Erosion in Selected Watersheds, 
W79-06043 4D 


ARMY ENGINEERING WATERWAYS 
EXPERIMENT STATION, VICKSBURG, MS. 
ENVIRONMENTAL EFFECTS LAB. 

The Role of Sewage Lagoons at Corps of Engi- 

neers Recreation Areas, 

W79-06335 5D 


ARMY FACILITIES ENGINEERING 
SUPPORT AGENCY, FORT BELVOIR, VA, 
Conceptual Design of a Pilot Wastewater Irra- 
diation Facility, 
W79-06333 5D 


ARMY FACILITIES ENGINEERING 
SUPPORT AGENCY, FORT BELVOIR, VA. 
RESEARCH AND TECHNOLOGY DIV. 
Laboratory Results of Laundry Wastewater 
Treatment, 
W79-06375 5D 


ARMY MEDICAL BIOENGINEERING 
RESEARCH AND DEVELOPMENT LAB., 
FORT DETRICK, MD. 
Problem Definition Study: Production and Test- 
ing of Pyrogen-Free Water Under Field Condi- 
tions, 
W79-06044 5F 


Evaluation of a Vapor Compression Distillation 
Unit for Laundry Wastewater Reuse, 
W79-06329 5D 


Criteria for the Production of High Purity 
Water, 
W79-06354 5F 


Viral and Bacterial Aerosols at a Wastewater 
Spray Irrigation Site, 
W79-06385 5D 


ARMY MOBILITY EQUIPMENT RESEARCH 
AND DEVELOPMENT COMMAND, FORT 
BELVOIR, VA. ENERGY AND WATER 
RESOURCES LAB. 
Decontamination of Water Containing Chemical 
and Radiological Warfare Agents by Reverse 
Osmosis, 
W79-06340 5D 


ARMY TERRESTRIAL SCIENCES CENTER, 
HANOVER, NH. 

Dynamics of Near-Shore Ice, 

W79-06213 5C 


Delineation and Engineering Characteristics of 
Permafrost Beneath the Beaufort Sea, 
W79-06215 2c 


Utility Distribution Systems in Iceland, 
W79-06337 8A 


Land Treatment of Wastewater at West Dover, 
Vermont, 
W79-06341 5E 


Utilization of Sewage Sludge for Terrain Stabili- 
zation in Cold Regions, 
W79-06342 8D 


ASSOCIATED WATER AND AIR RESOURCES 
ENGINEERS INC., NASHVILLE, TN. 
Theory of Clarifier Operation. I. Quiescent-Hin- 
dered Settling of Flocculating Slurries, 


W79-06112 5D 
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AUBURN UNIV., AL, DEPT. OF CIVIL 
ENGINEERING. 
Collapse Pressure Prediction for Thermoplastic 
Water Well Casings, 
W79-06108 8A 


BADGER CO., INC., CAMBRIDGE, MA. 
Research and Development of Badger-Hickman 
Centrifugal Distillation Techniques and Equip- 
ments. 

W79-06276 3A 


BATTELLE COLUMBUS LABS, COLUMBUS, 
OH. 
Toxicological Investigations of Pilot Treatment 
Plant Wastewaters at Holston Army Ammuni- 
tion Plant, 
W79-06334 5D 


BATTELLE MEMORIAL INST., COLUMBUS, 
OH. 
Development of the Zone-Purification Process 
for Preparing Potable Water from Sea Water, 
W79-06083 3A 


Evaluation of the Zone-Purification Process as a 
Method of Preparation of Potable Water from 
Sea Water, 


W79-06085 3A 
Study and Field Evaluation of Solar Sea-Water 
Stills, 

W79-06426 3A 


Availability of Geothermal Energy for the De- 
mineralization of Saline Water, 
W79-06430 3A 


BATTELLE-NORTHWEST, RICHLAND, WA. 
In Situ Treatment of Hazardous Material Spills 
in Flowing Streams, 

W79-06348 5D 


Appraisal of Powdered Activated Carbon Proc- 
esses for Municipal Wastewater Treatment, 
W79-06352 5D 


BATTELLE PACIFIC NORTHWEST LAB., 
RICHLAND, WA. 
The Effect of Liquid Waste Discharges from 
Steam Generating Facilities, 
W79-06357 5C 


BATTELLE PACIFIC NORTHWEST LABS., 
RICHLAND, WA. 
Odor Assessment for Sewage Sludge Samples 
300A01002, 
W79-06364 5D 


BBN-GEOMARINE SERVICES CO., OXNARD, 
CA, 
Sea-Floor Instability of Continental Shelf Off- 
shore Central and Northern California, 
W79-06465 2J 


BEAK CONSULTANTS LTD., MONTREAL 
(QUEBEC). 
Assessment of the Ability of Biological Treat- 
ment to Detoxify Effluents from Sulfite Mills 
Practicing Chemical Recovery, 
W79-06140 5D 


BECHTEL CORP., SAN FRANCISCO, CA. 
Cost Studies of Large Multi-Stage Flash Saline 
Water Conversion Plants. 
W79-06448 3A 


BEDFORD INST. OF OCEANOGRAPHY, 
DARTMOUTH (NOVA SCOTIA). 
ENVIRONMENTAL MARINE GEOLOGY. 
Organic Matter in Surficial Sediments of the 
Miramichi Estuary, New Brunswick, Canada, 
W79-06240 2L 












BENNETT COLL., GREENSBORO, NC. 
Automatic Exchange Resin Pilot Plant for Re- 
moval of Textile Dye Wastes, 

W79-06356 $D 


BHABHA ATOMIC RESEARCH 

BOMBAY (INDIA). HEALTH PHYSICS DIV, 
Pollution Profile of a River, 
W79-06397 - 5A 


BLAW-KNOX CO., PITTSBURGH, PA. 
Saline Water Conversion by Direct Freezing 
with Butane, 
W79-06268 3A 


BOLT BERANEK AND NEWMAN, INC., 
CAMBRIDGE, MA. 
The Influence of Acoustical Vibrations on Con- 
vective Heat Transfer to Liquids, 


W79-06440 3A 
BRITISH COLUMBIA RESEARCH COUNCIL, 
VANCOUVER. 

Aerated Lagoon Treatment of Bleached Kraft 

Mill Effluents at High Temperature, 

W79-06136 5D 


BRITISH COLUMBIA UNIV., VANCOUVER. 
The Impact of Composite Sampling and Other 
Data Aggregation Procedures on Pollution De- 
tection in the Pulp and Paper Industry, 
W79-06141 1A 


BRITISH COLUMBIA UNIV., VANCOUVER. 
DEPT. OF SOIL SCIENCE. 
Evapotranspiration from Douglas Fir Stands Ex- 
posed to Soil Water Deficits, : 
W79-06068 2D 


BROOKHAVEN NATIONAL LAB., UPTON, 
NY. 





Direct and Indirect I fluc Stain- 
ing of Fecal Streptococci for Rapid Assessment 
of Water Quality, 

W79-06133 5A 


BUREAU OF RECLAMATION, BOULDER 
CITY, NV. REGION 3. 
The Salinity Profile of the East Mesa Field as 
Determined from Dual Induction Resistivity and 
SP Logs, 
W79-06057 2F 


CALIFORNIA STATE DEPT. OF FISH AND 
GAME, MENLO PARK. 

Fisheries and Wildlife, 

W79-06467 5c 


CALIFORNIA STATE DEPT. OF WATER 
RESOURCES, RED BLUFF. NORTHERN 
DISTRICT. 

Sacramento Valley: A Vast Underground Reser- 

voir, 

W79-06006 4B 


CALIFORNIA STATE POLYTECHNIC UNIV., 
POMONA. 


Phytoplankton, 

W79-06456 5B 
CALIFORNIA STATE UNIV., FULLERTON, 

Physical Oceanography, 

W79-06452 5c 

Hydrography of Harbors, Lagoons and Sloughs, 

W79-06454 SB 

Benthic Algae and Grasses, 

W79-06458 5B 


Benthic Invertebrates, 
W79-06459 
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Fishes, 

W79-06460 $C 
CALIFORNIA STATE UNIV., LONG BEACH. 

Geological Features, 

W79-06450 5B 

Climate, 

W79-06451 2B 

Chemical Oceanography, 

W79-06453 5B 

Pollution Sources, 

W79-06455 5B 

Marine and Shore Birds, 

W79-06462 5C 

Marshes and Bays, 

W79-06463 5C. 


CALIFORNIA UNIV., BERKELEY. 
LAWRENCE BERKELEY LAB. 
Sampling Hot Springs for Radioactive and 
Trace Elements, 
W79-06060 2F 


CALIFORNIA UNIV., BERKELEY. 
STATISTICAL LAB, 
A Statistician’s View of Weather Modification 
Technology (A Review), 
W79-06045 2B 


CALIFORNIA UNIV., IRVINE. 
Zooplankton, 
W79-06457 5C 


CALIFORNIA UNIV., LIVERMORE. 
LAWRENCE LIVERMORE LAB. 
Sampling a Two-Phase Geothermal Brine Flow 
for Chemical Analysis, 
W79-06062 2F 


CALIFORNIA UNIV., LOS ANGELES, INST. 
OF GEOPHYSICS AND PLANETARY 
PHYSICS, 

Characterization of Organic Matter in Sediments 

from Lower Cook Inlet, 

W79-06026 5B 


CALIFORNIA UNIV., RIVERSIDE, DEPT. OF 
SOIL AND ENVIRONMENTAL SCIENCE, 
Direct In-Field Measurement of Nitrous Oxide 
Flux from Soils, 
W79-06147 2G 


CANADA CENTRE FOR INLAND WATERS, 
BURLINGTON (ONTARIO), 
Water Balance Estimate for Georgian Bay in 
1974, 
W79-06076 2A 


Impact of Man’s Activities on the Chemical 
Composition of the Sediments of Lakes Superior 
and Huron, 


W79-06399 5B 
Lake Erie in Mid-Winter, 
W79-06403 2H 


CARRIER CORP., SYRACUSE, NY. 
Further Development of a Direct-Freezing Con- 
tinuous Wash-Separation Process for Saline 
Conversion, 
W79-06086 3A 


CASE WESTERN RESERVE UNIV., 
CLEVELAND, OH. 
Kinetics of Ice Nucleation from Water and Elec- 
trolyte Solutions, 


W79-06283 3A 
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DAVID W. TAYLOR NAVAL SHIP RESEARCH AND DEVELOPMENT CENTER, BETHESDA, 


CASE WESTERN RESERVE UNIV,, 
CLEVELAND, OH. DEPT. OF GEOLOGY. 
Mathematical Modeling of the Hydrodynamics 
and Dispersion of Contaminants in the Near- 
shore, 
W79-06178 . SB 


CASPAN CORP., HOUSTON, TX. 
The Feasibility of Establishing Operational 
Water Hyacinth-Based Systems at the Treatment 
Facilities of Existing Cities, 
W79-06384 5D 


CIVIL AND ENVIRONMENTAL 
ENGINEERING DEVELOPMENT OFFICE, 
TYNDALL AFB, FL. 

A Theory on Water Filtration, Part I: Back- 

ground, 

W79-06387 5F 


A Theory on Water Filtration Part II. Model 
Presentation, 
W79-06388 SF 


CIVIL AND ENVIRONMENTAL 
ENGINEERING DEVELOPMENT OFFICE, 
TYNDALL AIR FORCE BASE, FL. 
A Theory on Water Filtration, Part III - Sensi- 
tivity Analysis, Data Evaluation and Conclu- 
sions, 
W79-06389 5F 


CIVIL ENGINEERING LAB. (NAVY), PORT 
HUENEME, CA. 
Solid Waste Disposal by Landspreading Tech- 
niques, 
W79-06343 5E 


CLARKSON COLL. OF TECHNOLOGY, 
POTSDAM, NY. 
Secondary Nucleation of Ice in a Suspension of 
Crystals in Turbulent Cylindrical Couette Flow, 
W79-06284 3A 


CLEMSON UNIV., SC. DEPT. OF 
HORTICULTURE. 
If You Know the Weather You Can Predict the 
Yield, 
W79-06035 21 


COAST GUARD, WASHINGTON, DC. 
Polluting Incidents in and Around U.S. Waters, 
Calendar Year 1977. 
W79-06476 5C 


COASTAL ENGINEERING RESEARCH 
CENTER, FORT BELVOIR, VA. 
Planting Guidelines for Marsh Development and 
Bank Stabilization, 
W79-06376 4D 


COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF AGRICULTURAL AND CHEMICAL 
ENGINEERING. 

Land Management of Subsurface-Injected 

Wastewater Liquid Residuals, 

W79-06331 SE 


COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF CIVIL ENGINEERING. 
Modeling Alluvial Channel Bed Transients, 
W79-06252 2J 


COLORADO UNIV., BOULDER. INST. OF 
ARCTIC AND ALPINE RESEARCH. 
Study of Climatic Effects on Fast Ice Extent and 
Its Seasonal Decay Along the Beaufort-Chukchi 
Coasts, 


W79-06195 5C 


A Meteorological Basis for Long-Range Fore- 
casting of Summer and Early Autumn Sea Ice 
Conditions in the Beaufort Sea, 

W79-06196 5C 


COLORADO UNIV., BOULDER. INSTITUTE 
OF ARCTIC AND ALPINE RESEARCH. 
A Geographic Based Information Management 
System for Permafrost in the Beaufort and 
Chukchi Seas, 
W79-06232 5C 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
MORDIALLOC (AUSTRALIA). DIV. OF 
ATMOSPHERIC PHYSICS. 

A Parameterization of the Evaporation from 

Nonsaturated Surfaces, 

W79-06422 2D 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION, 
NORTH RYDE (AUSTRALIA). 

Dispersion of Soluble Pollutants in Non-Uni- 

form Rivers, I. Theory, 

W79-06065 5B 


Dispersion of Soluble Pollutants in Non-Uni- 
form Rivers, II. Application to Experimental 
Results, 

W79-06066 5B 


CONNECTICUT AGRICULTURAL 
EXPERIMENT STATION, NEW HAVEN. 
DEPT. OF SOIL AND WATER. 

Leaching of Phosphate from Agricultural Soils 

to Groundwater, 

W79-06401 5B 


CORNELL UNIV., ITHACA, NY. DEPT. OF 
ENVIRONMENTAL ENGINEERING. 
Planning Comprehensive Water Quality Protec- 


tion Systems, 

W79-06167 6A 
CORNELL UNIV., ITHACA, NY. SCHOOL OF 
CIVIL AND ENVIRONMENTAL 
ENGINEERING. 

Boundary Solutions to Two Problems in Porous 

Media, 

W79-06254 2F 


CORPS OF ENGINEERS, CHICAGO, IL. 
NORTH CENTRAL DIV. 
Unit Stream Power Equations for Total Load, 
W79-06392 


CORVALLIS ENVIRONMENTAL RESEARCH 
LAB., OR. 
Management Decisions for Lake Systems Based 
on a Survey of Trophic Status, Limiting Nutri- 
ents, and Nutrient Loadings, 
W79-06181 5A 


DANNENBAUM ENGINEERING CORP., 
HOUSTON, TX. 
Assessment of Nonpoint Sources Areawide 
Waste Treatment Management Plan for the 
Greater Houston Area. 
W79-06344 5B 


DAVID W. TAYLOR NAVAL SHIP 
RESEARCH AND DEVELOPMENT CENTER, 
ANNAPOLIS, MD. 

Enzyme Technology for Shipboard Waste Man- 

agement, 

W79-06372 5D 


DAVID W. TAYLOR NAVAL SHIP 
RESEARCH AND DEVELOPMENT CENTER, 
BETHESDA, MD. 

Processing Raw Sewage by Ultrafiltration, 
W79-06146 
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DEPARTMENT OF AGRICULTURE, SAINTE-FOY (QUEBEC). 


DEPARTMENT OF AGRICULTURE, SAINTE- 
FOY (QUEBEC). 
Cation-Exchange Capacity of Clay-Rich Soils in 
Relation to Organic Matter, Mineral Composi- 
tion, and Surface Area, 
W79-06154 2K 


DEPARTMENT OF ENVIRONMENTAL 
SERVICES, WASHINGTON, DC. 
Alum Addition and Step-Feed Studies in 
Oxygen-Activated Sludge, 
'W79-06149 5D 


DEPARTMENT OF SCIENTIFIC AND 
INDUSTRIAL RESEARCH, LOWER HUTT 
(NEW ZEALAND). CHEMISTRY DIV. 

A Printing Counter for the Field Recording of 

Events, 

W79-06420 7B 


DEPARTMENT OF SCIENTIFIC AND 
INDUSTRIAL RESEARCH, TAUPO (NEW 
ZEALAND). ECOLOGY DIV. 

Flow Measurement Using a Conductivity Flow 

Meter--Initial Investigation, 

W79-06419 7B 


DEPARTMENT OF THE ENVIRONMENT, 
OTTAWA (ONTARIO). HYDROLOGY 
RESEARCH DIV. 
Climatological Estimates of Lake Evaporation, 
W79-06261 2D 


DEPARTMENT OF THE ENVIRONMENT, 
OTTAWA (ONTARIO). INLAND WATERS 
DIRECTORATE. 
Finite-Element Analysis of the Transport of 
Water and Solutes in Tile-Drained Soils, 
W79-06393 2F 


DISTRICT COLUMBIA DEPT. OF 
ENVIRONMENTAL SERVICES, 
WASHINGTON. 

Wastewater Treatment for Reuse and Its Contri- 

bution to Water Supplies, 

W79-06097 5D 


DOW CHEMICAL CO., MIDLAND, MI. 
Disposal of the Effluents from Desalination 
Plants: The Effects of Copper Content, Heat and 
Salinity, 

W79-06092 3A 


DOW CHEMICAL U. S. A., FREEPORT, TX. 
TEXAS DIV. 
Seawater Softening by Ion Exchange as a Saline 
Water Conversion Pretreatment, 
W79-06280 3A 


DUFRESNE-HENRY ENGINEERING CORP., 
NORTH SPRINGFIELD, VT. 
Factors Affecting Phosphate Absorption Equi- 
libria in Lake Sediments, 
W79-06032 5C 


EDGEWOOD ARSENAL, ABERDEEN 
PROVING GROUND, MD. 
Demilitarization of CS I. Chemical Disposal of 
CS by Hydrolysis, 
W79-06336 SE 


ELECTRICITY COUNCIL RESEARCH 
CENTRE, CAPENHURST (ENGLAND). 
Dewatering Sewage Sludge by Electro-Osmosis. 
Part 1. Basic Studies, 
W79-06325 5D 


Dewatering Sewage Sludge by Electro-Osmosis. 
Part II Scale-Up Data, 


W79-06326 5D 
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ENVIRONMENTAL PROTECTION AGENCY . 
ANNAPOLIS, MD. 
Effects of Ocean Dumping Activity Mid-Atlan- 
tic Bight - 1976 Interim Report, 
W79-06475 5C 


ENVIRONMENTAL PROTECTION AGENCY, 
ATLANTA, GA. REGION IV. 
Final EIS Greensboro-Guilford County, N.C. 
201 Wastewater Treatment System Project No. 
37037601. 
W79-06345 5D 


ENVIRONMENTAL PROTECTION AGENCY, 
CHICAGO, IL. WATER DIV. 
Environmental Assessment Guidance Municipal 
Sewage Treatment Works Program. 
W79-06095 SF 


ENVIRONMENTAL PROTECTION AGENCY, 
DENVER, CO. REGION VIII. 
Report on the Plant Evaluation at Old Faithful 
Wastewater Treatment Plant Yellowstone Na- 
tional Park, 
W79-06382 5D 


ENVIRONMENTAL PROTECTION AGENCY, 
DENVER, CO. SURVEILLANCE AND 
ANALYSIS DIV. 
Virgin River Study--Utah: March, 1976, 
W79-06423 5A 


ENVIRONMENTAL PROTECTION AGENCY, 
GROSSE ILE, MI. 
Mathematical Modeling Strategies Applied to 
Saginaw Bay, Lake Huron, 
W79-06182 5B 


ENVIRONMENTAL PROTECTION AGENCY, 
RESEARCH TRIANGLE PARK, NC, OFFICE 
OF AIR QUALITY PLANNING AND 
STANDARDS. 
Control of Refinery Vacuum Producing Sys- 
tems, Wastewater Separators and Process Unit 
Turnarounds, 
W79-06355 5D 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. MUNICIPAL 
CONSTRUCTION DIV. 
Cost Estimates for Construction of Publicly- 
Owned Wastewater Treatment Facilities. 
Volume 2. Summaries of Technical Data Cate- 
gories I-IV. 1976 Needs Survey, 
W79-06324 5D 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. OFFICE OF SOLID 
WASTE. 
Landfill Disposal of Hazardous Wastes; A 
Review of Literature and Known Approaches, 
W79-06374 SE 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. OFFICE OF WATER 
PROGRAM OPERATIONS. 
Cost Estimates for Construction of Publicly- 
Owned Wastewater Treatment Facilities, 1976 
Needs Survey. Volume 1, 
W79-06323 5D 


ENVIRONMENTAL PROTECTION AGENCY, 

WASHINGTON, DC, WATER PLANNING DIV. 
Modeling and Decision-Making Aspects of 
Water Quality Management, 


W79-06173 6A 





ENVIRONMENTAL PROTECTION SERVICE, 
BURLINGTON (ONTARIO). WASTE WATER 
TECHNOLOGY CENTRE. 
Acute Lethality of Wastewater Disinfection Al- 
ternatives to Juvenile Rainbow Trout (Salmo 
Gairdneri), 
W79-06040 , 5D 


ESSO S.A.P.A., ARGENTINA, 
Criteria of Water Quality in Relationship with 
the Final Use of the Receiving Body and Its 
Assimilation Capactiy (Criterios de calidad del 
agua relacion con el uso final del cuerp 
receptor y su capacidad de asimilacion), 
W79-06143 5G 


FINNISH PULP AND PAPER RESEARCH 
INST., HELSINKI. 
Utilization of Spent Sulfite Liquor by Pekilo 


Fermentation and Ultrafiltration, 

W79-06137 5D 
Biological Control Alternatives for a Sulfite Mill 
(Effluent), 

W79-06138 5D 


FISHERIES AND MARINE SERVICE, 
NANAIMO (BRITISH COLUMBIA). 
Growth and Adaptation to Sea Water in Under- 
yearling Sockeye (Oncorhynchus Nerka) and 
Coho (O. Kisutch) Salmon Subjected to Re- 
gimes of Constant or Changing Temperature and 
Day Length, 
W79-06483 5C 


FISHERIES RESEARCH INST., SZARVAS 
(HUNGARY). 
Effect of Temperature, pH, Antibiotics, Forma- 
lin and Malachite Green on the Growth and 
Survival of Saprolegnia and Achlya Parasitic on 
Fish, 
W79-06495 5C 


FMC CORPORATION, SANTA CLARA, CA. 
FMC MACHINERY/SYSTEMS GROUP. 
Feasibility, Research and Analysis of Heat Ex- 
change Systems Without Heat Exchange Sur- 
faces: Laboratory Study of Single Stage Vapor 
Reheat Distillation, 
W79-06286 3A 


FOREST RESEARCH INST., CHRISTCHURCH 
(NEW ZEALAND). PROTECTION FORESTRY 
DIV. 
Sediment Yields from Small Forested Catch- 
ments North Westland-Nelson, New Zealand, 
W79-06418 2J 


FRANKLIN RESEARCH CENTER, 
PHILADELPHIA, PA. 
Producing Permanently Hydrophylic Surfaces 
on Plastic Films for Solar Stills, 
W79-06431 3A 


FREDERIKSEN ENGINEERING CO., 
OAKLAND, CA. 
Atmospheric Discharge Sampling While Drill- 
ing Geothermal Steam Wells, 
W79-06059 2F 


GARDEN CITY PARK WATER DISTRICT, NY. 
Nitrate Analyzer Monitors Ailing Well, 
W79-06007 5A 


GENERAL ATOMIC CO., SAN DIEGO, CA. 
Reverse Osmosis Membrane Research, 
W79-06091 3A 


Research and Development on Reverse Osmosis 
Membrane Modules, 


W79-06292 3A 
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Reverse Osmosis for Water Desalination, 
W79-06437 3A 


Reverse Osmosis for Water Desalination, 
W79-06445 3A 


GENERAL ELECTRIC CO., BURLINGTON, 
VT. ADVANCED SCIENCE AND 
TECHNOLOGY LAB. 

Diffusion Still Analysis, 

W79-06289 3A 


GEOLOGICAL SURVEY, ANCHORAGE, AL. 
WATER RESOURCES DIV. 
Arsenic, Nitrate, Iron, and Hardness in Ground 
Water, Fairbanks Area, Alaska, 
W79-06320 5B 


GEOLOGICAL SURVEY, AUSTIN, TX. 
WATER RESOURCES DIV. 
Hydrologic Data for Urban Studies in the 
Dallas, Texas Metropolitan Area, 1976, 
W79-06314 4c 


GEOLOGICAL SURVEY, BATON ROUGE, LA. 
WATER RESOURCES DIV. 
Water Resources Data for Louisiana, Water yar 
1978--Volume 1. Central and Northern Louisi- 
ana. 
W79-06305 7C 


Water Resources Data for Louisiana, Water year 
1978--Volume 2. Southern Louisiana, 
W79-06306 7C 


Water Resources Data for Louisiana, Water year 
1978--Volume 3. Coastal Louisiana, 
W79-06307 71C 


GEOLOGICAL SURVEY, BOSTON, MA. 
WATER RESOURCES DIV.; AND VERMONT 
AGENCY OF ENVIRONMENTAL 
CONSERVATION. DEPT. OF WATER 
RESOURCES, 

Ground-Water Resources of the Upper Win- 

ooski River Basin, Vermont, 

W79-06317 2F 


GEOLOGICAL SURVEY, DENVER, CO. 
WATER RESOURCES DIV. 
Particle Size of Sediments Collected from the 
Bed of the Amazon River and Its Tributaries in 
May and June 1977, 


W79-06309 2J 
Interpretation of Well Logs in a Carbonate 
Aquifer, 

W79-06312 7B 


GEOLOGICAL SURVEY, JACKSON, MS. 
WATER RESOURCES DIV. 
Hydrologic Monitoring in the Area of the Ten- 
nessee-Tombigbee Waterway, Mississippi-Ala- 
bama, Fiscal Year 1978, 
W79-06311 2A 


GEOLOGICAL SURVEY, LITTLE ROCK, AR. 
WATER RESOURCES DIV. AND 
GEOLOGICAL SURVEY, BATON ROUGE, LA. 
WATER RESOURCES DIV. 
Summary Appraisals of the Nation’s Ground- 
Water Resources--Lower Mississippi Region, 
W79-06308 4B 


GEOLOGICAL SURVEY, MADISON, WI. 
WATER RESOURCES DIV. 
Simulation of Streamflow of Rock River at Lake 
Koshkonong, Wisconsin, to Determine Effects 
of Withdrawal of Powerplant-Cooling Water, 
W79-06315 6A 
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GEOLOGICAL SURVEY, MENLO PARK, CA, 
Sampling and Preservation Techniques for 
Waters in Geysers and Hot Springs, 

W79-06064 2F 


Offshore Permafrost Studies, Beaufort Sea, 
W79-06216 2C 


Distributions of Grain Size, Total Carbon, 
Heavy and Light Minerals, Clay Mineralogy, 
and Inorganic Geochemistry, Outer Continental 
Shelf, Southern Bering Sea, 

W79-06218 5C 


Shallow Faulting, Bottom Instability, and Move- 
ment of Sediments in Lower Cook Inlet and 
Western Gulf of Alaska, 

W79-06225 5C 


Faulting, Sediment Instability, Erosion, and 
Deposition Hazards of the Norton Basin Sea 
Floor, 

W79-06226 5C 


Sediment Transport in Norton Sound - Northern 
Bering Sea, Alaska, 


W79-06227 5c 
Coastal Processes and Morphology of the 
Bering Sea Coast of Alaska, 

W79-06228 2J 


Shoreline History of Chukchi and Beaufort Seas 
as an Aid to Predicting Offshore Permafrost 
Conditions, 

W79-06229 2J 


U.S. Geological Survey Offshore Program of 
Resource and Geo-Environmental Studies and 
Topical Investigations, Pacific - Arctic Region, 
W79-06470 5C 


GEOLOGICAL SURVEY, MENLO PARK, CA. 
OFFICE OF EARTHQUAKE STUDIES. 
Earthquake Activity and Ground Shaking in and 
Along the Eastern Gulf of Alaska, 
W79-06220 5C 


GEOLOGICAL SURVEY, MENLO PARK, CA. 
PACIFIC-ARCTIC BRANCH OF MARINE 
GEOLOGY. 
Marine Environmental Problems in the Ice Cov- 
ered Beaufort Sea Shelf and Coastal Regions, 
W79-06217 5C 


GEOLOGICAL SURVEY, MENLO PARK, CA. 
WATER RESOURCES DIV. 
Hydrologic Data, 1974-77, Stovepipe Wells 
Hotel Area, Death Valley National Monument, 
Inyo County, California, 
W79-06313 2A 


GEOLOGICAL SURVEY OF CANADA, 
OTTAWA (ONTARIO). 
Field Procedures and Evaluation of a Slug Dilu- 
tion Gauging Method in Mountain Streams, 
W79-06415 5B 


GEOLOGICAL SURVEY, RESTON, VA. 
WATER RESOURCES DIV. 
Geothermal Reservoir Simulation 1. Mathemat- 
ical Models for Liquid- and Vapor-Dominated 
Hydrothermal Systems, 
W79-06303 6A 


Geothermal Reservoir Simulation 2. Numerical 
Solution Techniques for Liquid- and Vapor- 
Dominated Hydrothermal Systems, 

W79-06304 6A 


HALLIBURTON SERVICES, DUNCAN, OK. 


GEOLOGICAL SURVEY, RESTON, VA, 
WATER RESOURCES DIV.; AND 
GEOLOGICAL SURVEY, TOWSON, MD. 
WATER RESOURCES DIV. 

Trends in Sedimentation, 

W79-06319 2J 


GEOLOGICAL SURVEY, SACRAMENTO, CA, 
WATER RESOURCES DIV. 
Field Verification of a One-Dimensional Math- 
ematical Model for Transient Compaction and 
Expansion of a Confined Aquifer System, 
W79-06316 6A 


GEOLOGICAL SURVEY, SALT LAKE CITY, 
UT. WATER RESOURCES DIV. 
Ground-Water Conditions in the Navajo Sand- 
stone in the Central Virgin River Basin, Utah, 
W79-06310 6D 


GEOLOGICAL SURVEY, ST. PAUL, MN. 
WATER RESOURCES DIV. 
Low-Flow Frequency of Minnesota Streams, 
W79-06321 7C 


GEOLOGICAL SURVEY, TALLAHASSEE, FL. 
WATER RESOURCES DIV. 
Hydrologic, Geologic, and Water-Quality Data, 
Ochlockonee River Basin Area, Florida, 
W79-06318 7C 


GEOLOGICAL SURVEY, UNIVERSITY, AL. 
WATER RESOURCES DIV. 
Water Availability, Cleburne County, Alabama, 
W79-06322 7C 


GEORGIA INST. OF TECH., ATLANTA, 

ENGINEERING EXPERIMENT STATION. 
Development of an Improved Solar Still, 
W79-06278 3A 


GHENT RIJKSUNIVERSITEIT (BELGIUM). 
DEPT. OF APPLIED MATHEMATICS. 
Estimation of the Pore Size Distribution from 
the Moisture Characteristic, 
W79-06258 2G 


GORE AND STORRIE LTD., TORONTO 
(ONTARIO). 
Powdered Activated Carbon Addition at the 
Woodstock Water Pollution Control Plant, 
W79-06152 5D 


GOVIND BALLABH PANT UNIV. OF 
AGRICULTURE AND TECHNOLOGY, 
PANTNAGAR (ISRAEL). DEPT. OF 
AGRICULTURAL ENGINEERING. 
Unit Step and Frequency Response Functions 
Applied to the Watershed Fluvial System, 
W79-06395 2J 


GRACE (W. R.) AND CO., CLARKSVILLE, 
MD. 


Removal of Scale-Forming Compounds from 
Sea Water, 
W79-06270 3A 


GRACE (W. R.) AND CO., CLARKSVILLE, 
MD. WASHINGTON RESEARCH CENTER. 


Development of Precipitation Processes for Re- 
moval of Scale Formers from Sea Water. 


W79-06094 3A 


HALLIBURTON SERVICES, DUNCAN, OK. 
Drill Stem Testing and Sampling of Geo-Pres- 
sured Brines, 


W79-06056 SA 


HARTFORD UNIV., CT. DEPT. OF BIOLOGY. 


HARTFORD UNIV., CT, DEPT. OF BIOLOGY. 
The Biology of the Marine Sponge Microciona 
Prolifera (Ellis and Solander). III. Spicule Secre- 
tion and the Effect of Temperature on Spicule 
Size, 

W79-06500 5C 


HARVARD UNIV., BOSTON, MA. GRADUATE 
SCHOOL OF BUSINESS ADMINISTRATION. 
Some Complications in the Measurement of En- 
vironmental Control Impacts: A Case Study of 
Water Pollution Controls, 
W79-06042 6E 


HAWAII INST, OF MARINE BIOLOGY, 
HONOLULU, 
Synergistic Effects of Temperature, Salinity and 
Light on the Hermatypic Coral Montipora Ver- 
rucosa, 
W79-06496 5C 


HAWAII UNIV., HONOLULU. DEPT. OF 
OCEAN ENGINEERING. 
Efficient Simulation of Nonlinear Steady Flow, 
W79-06253 2E 


HEBREW UNIV,, JERUSALEM (ISRAEL). 
DEPT. OF ZOOLOGY. 
Effects of Temperature and Salinity on the Me- 
tabolism and Byssal Formation of Brachidontes 
Variabilis Krauss (Bivalvia), 
W79-06494 5C 


HITTMAN ASSOCIATES, INC., COLUMBIA, 
MD. 
Methods to Control Fine-Grained Sediments Re- 
sulting from Construction Activity, 
W79-06101 4D 


HORIZONS, INC., CLEVELAND, OH. 
Final Report on Foam Fractionation of Inorgan- 
ic Solutions, 
W79-06282 3A 


Photographic Waste Utilization, 
W79-06371 5E 


HOUSTON RESEARCH INC.,, TX. 
The Influencing of High Molecular Weight Ad- 
ditives on the Flashing Process (A Screening 
Study), 
W79-06424 3A 


HOUSTON UNIV., TX. DEPT. OF GEOLOGY. 
Yukon Delta Coastal Processes Study, 
W79-06219 $c 


IBADAN UNIV. (NIGERIA). DEPT. OF 
GEOGRAPHY. 
An Objective Criterion for the Selection of Rep- 
resentative Basins, 
W79-06070 2E 


ILLINOIS STATE WATER SURVEY, 
URBANA. 
Effects of Channel Dams on Dissolved Oxygen 
Concentrations in Northern Illinois Streams, 
W79-06234 5G 


Acute Toxicity of Copper to Some Fishes in 
High Alkalinity Water, 
W79-06235 $C 


ILLINOIS UNIV, AT URBANA-CHAMPAIGN. 
DEPT. OF CIVIL AND CERAMIC 
ENGINEERING. 

Activated Carbon Adsorption of Trace Organic 

Compounds, 

W79-06330 SF 
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ILLINOIS UNIV. AT URBANA-CHAMPAIGN, 
DEPT, OF CIVIL ENGINEERING. 
Stormwater Runoff on Urban Areas of Steep 
Slope, 
W79-06380 8B 


INDUSTRIAL ENVIRONMENTAL RESEARCH 
LAB,-CINCINNATI, EDISON, NJ. 
Oxidative Treatment of Industrial Wastewater, 
W79-06144 5D 


Advanced Treatment Approaches for Metal Fin- 
ishing Wastewaters. Part I, 


W79-06327 sD 
Advanced Treatment Approaches for Metal Fin- 
ishing Wastewaters Part II, 

W79-06328 5D 


INFORMATICS, INC., ROCKVILLE, MD. 
Monograph on Carbon: Activated Charcoal, 
W79-06104 5F 


INSTITUTE OF GEOLOGICAL SCIENCES, 
WALLINGFORD (ENGLAND). 
Groundwater Recharge and Paleoclimate in the 
Sirte and Kufra Basins, Libya, 
W79-06249 2F 


INSTITUTE OF HYDROLOGY, 
WALLINGFORD (ENGLAND). 
Applications of Recursive Estimation Tech- 
niques to Time Variable Hydrological Systems, 
W79-06251 2E 


INSTITUTE OF SCIENCE, BOMBAY (INDIA). 
DEPT. OF ZOOLOGY, 
Effect of Temperature and Salinity on Heat Tol- 
erance of Emerita Holthuisi, 
W79-06492 5c 


INSTYTUT CELULOZOWO-PAPIERNICZY, 
LODZ (POLAND). 
Some Aspects of Proper Water Management in 
Paper Mills (Niektore aspekty racjonalnego 
ksztaltowania wodno-masowych obiektow pa- 
pierni), 
W79-06119 3E 


INTERNATIONAL ATOMIC ENERGY 
AGENCY, VIENNA (AUSTRIA). 
Determination of the Mechanism of Recharge in 
the Los Naranjos Area in Mexico Using Envi- 
ronmental Isotope Techniques, 
W79-06067 2F 


INTERNATIONAL JOINT COMMISSION- 
UNITED STATES AND CANADA, WINDSOR 
(ONTARIO), GREAT LAKES WATER 
QUALITY BOARD. 
Great Lakes Water Quality Sixth Annual 
Report. Appendex F. Report on Hazardous 
Waste Disposal. 
W79-06110 5B 


IRT CORP., SAN DIEGO, CA. 
Sensitive, Specific Fluorescence Immunoassay 
Methods for Detecting Pesticides and other Or- 
ganic Environmental Contaminants Arising from 
Biological or Chemical Sources, 
W79-06105 SA 


ITALIAN ELECTRICAL POWER AGENCY, 
PISA, THERMAL AND NUCLEAR 


RESEARCH CENTRE. 
Design Model for Thermal Effluents in Rivers, 
W79-06267 5B 


JAMES COOK UNIV., NORTH 
QUEENSLAND (AUSTRALIA). DEPT. OF 
CIVIL ENGINEERING. 
Numerical Modelling of an Aquifer System with 
Intermittent Recharge, 
W79-06020 4B 
JOHNS HOPKINS UNIV., BALTIMORE, MD. 


Optimal Design and Operation of Multi-Reser- 
voir Systems: Volume I: Explicitly Stochastic 


Models, 
W79-06185 6A 
Optimal Design and Operation of Multi-Reser- 


voir Systems: Volume II, Alternative Optimiz- 
ation Models of the Lehigh River Basin, 
W79-06186 6A 


KANSAS UNIV., LAWRENCE, DEPT. OF 
ECONOMICS. 
Locational Pricing of an Environmental Input, 
W79-06039 6C 


KAYE (JOSEPH) AND CO., INC., 
CAMBRIDGE, MA. 
Study of Multi-Phase Ejectors for Distillation 
Desalination Systems, 
W79-06274 3A 


KHARKOV VODOKANALNIIPROEKT INST. 

18) f 
Modeling Water Quality in River Basins, 
W79-06169 5A 


LAMONT-DOHERTY GEOLOGICAL 
OBSERVATORY, PALISADES, NY. 
Circulation and Melting Beneath the Ross Ice 
Shelf, 
W79-06243 2L 


LATVIAL SCIENTIFIC RESEARCH INST. OF 
FOREST MANAGEMENT PROBLEMS (USSR). 
Runoff-Regulating Properties of Drained For- 
ests in Latvia, 
W79-06414 2E 


LFE ENVIRONMENTAL ANALYSIS LABS., 
RICHMOND, CA. 
Field Sampling of Radioactive Geothermal Ef- 
fluents, 
W79-06058 2F 


LIFE SYSTEMS, INC., CLEVELAND, OH. 
Development and Testing of Breadboard Elec- 
trochemical Organic Content Analyzer, 
W79-06145 5F 


LINCOLN COLLEGE, (NEW ZEALAND). 
TUSSOCK GRASSLANDS AND MOUNTAIN 
LANDS INST. 

Entropy Concepts in Fluvial Geomorphology: 

A Reevaluation, 

W79-06074 2E 


LITTLE (ARTHUR D.) INC., CAMBRIDGE, 
MA 


An Investigation of the Transport Properties of 


Ion Exchange Membranes, 

W79-06090 3A 
Survey of Materials Behavior in Multi-Stage 
Flash Distillation Plants, 

W79-06442 3A 


LOS ALAMOS SCIENTIFIC LAB., NM. 
Some Problems Involved with Sampling Geo- 
thermal Sources, 
W79-06055 5A 


LOYOLA UNIV., NEW ORLEANS, LA. 
Diffusion in Ternary Aqueous Saline Solutions, 
W79-06285 3A 
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MACQUARIES UNIV., NORTH RYDE 
(AUSTRALIA). SCHOOL OF BIOLOGICAL 
SCIENCES, 


Ross Sea Region in the Middle Miocene: A 
Glimpse into the Past, 
W79-06244 2J 


MAINE UNIV, AT ORONO. DEPT. OF 
ZOOLOGY. 
Metabolic Rate, Temperature Acclimation and 
Resistance to High Temperature of Soft-Shell 
Clams, Mya Arenaria, as Affected by Shore 


W79-06479 5c 


MANHATTAN COLL., NY. DEPT. OF 
ENVIRONMENTAL ENGINEERING AND 


Mathematical Modeling of Eutrophication Proc- 
esses in Lake Ontario, 
W79-06175 5C 


MARYLAND UNIV., COLLEGE PARK. 
WATER RESOURCES RESEARCH CENTER. 
Longitudinal Dispersion with Non-Linear Ad- 
sorption in Porous Media, 
W79-06027 5B 


MARYLAND UNIV., FROSTBURG. CENTER 
FOR ENVIRONMENTAL AND ESTUARINE 
STUDIES. 
Implication of Geographic Location on Tem- 
perature Preference of White Perch, Morone 


Americana, 
W79-06493 5C 


MASON AND HANGER-SILAS MASON CO., 
INC., LEONARDO, NJ. 
Performance Testing of Oil Mop Zero Relative 
Velocity Oil Skimmer, 
W79-06359 5G 


Performance Testing of Three Offshore Skim- 
ming Devices, 
W79-06365 5G 


MASSACHUSETTS INST. OF TECH., 
CAMBRIDGE. 
Temperature Distribution in the Crystallization 
of Undercooled Liquids in Cylindrical Tubes, 
W79-06272 3A 


Research on Saline Water Conversion by Freez- 
ing, 
W79-06273 3A 


Salt Concentration at Phase Boundaries in De- 
salination Processes, 
W79-06275 3A 


The Responses of the Legal System to Techno- 
logical Innovation in Aquaculture: A Compara- 
tive Study of Mariculture Legislation in Califor- 
nia, Florida and Maine, 

W79-06300 6E 


Expanded Glassy Polymers and Polyelectrolyte 
Complexes as Reverse Osmosis and Ion-Selec- 
tive Membranes, 

W79-06427 3A 


Concentration Polarization in Reverse Osmosis 
Desalination with Variable Flux and Incomplete 
Salt Rejection, 

W79-06434 3A 


Salt Concentration at the Surface of Tubular 
Reverse Osmosis Membranes, 
W79-06436 3A 


Expanded Glassy Polymers as Reverse Osmosis 
Membranes, 
W79-06441 3A 
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Polyelectrolyte Complexes as Reverse Osmosis 
and Ion-Selective Membranes, 
W79-06446 3A 


MASSACHUSETTS UNIV., AMHERST, DEPT. 


OF CIVIL ENGINEERING. 
Conceptual Framework for Coordinated Great 
Lakes Monitoring, 
W79-06402 2H 


MELBOURNE UNIV., PARKVILLE 

(AUSTRALIA), SCHOOL OF BOTANY. 
Accumulation of Heavy Metals by the Marine 
Diatom Ditylum Brightwellii (West) Grunow, 
W79-06487 5C 


MEMORIAL UNIV. OF NEWFOUNDLAND, 
ST. JOHN’S. DEPT, OF BIOCHEMISTRY. 
The Effect of Temperature on the Conversion of 
Proinsulin in Cod, Gadus Morhua, 
W79-06298 5C 


META SYSTEMS INC., CAMBRIDGE, MA. 
Water Quality Management Models: Specific 
Cases and Some Broader Observations, 
W79-06170 6A 


MIAMI UNIV., OXFORD, OH. 
Considerations in Process Water Reuse in Non- 
Integrated Paper Manufacturing, 
W79-06120 3E 


MIDWEST RESEARCH INST., 
MINNETONKA, MN. NORTH STAR DIV, 
Mechanism and Prevention of Reverse Osmosis 
Membrane Fouling, 
W79-06079 3A 


MINISTRY OF WORKS, NAPIER (NEW 
ZEALAND). WATER AND SOIL DIV, 
Water Temperatures of the Ngaruroro River at 
Three Stations, 
W79-06417 2E 


MINNESOTA UNIV., ST. PAUL. DEPT. OF 
SOIL SCIENCE, 
Soil Water in Southwestern Minnesota: Four 
Stages, 
W79-06236 2G 


MONASH UNIV., CLAYTON (AUSTRALIA). 
The Bottomless Dam, 
W79-06263 8A 


MONSANTO RESEARCH CORP., DAYTON, 
OH, 
Alternatives to Chlorination for Control of Con- 
denser Tube Bio-Fouling, 
W79-06358 5F 


MONSANTO RESEARCH CORP., EVERETT, 
MA. BOSTON LABS. 
Investigation and Preparation of Polymer Films 
for Saline Water Conversion, 
W79-06279 3A 


MONTREAL UNIV. (QUEBEC). DEPT. OF 
GEOGRAPHY. 
The Effect of Intercepted Rainfall on the Water 
Balance of a Hardwood Forest, 
W79-06072 2A 


MOSUL UNIV. (IRAQ). DEPT. OF BIOLOGY. 
Acclimation to Temperature and Death at High 
Changing Lethal Temperatures in Cyprinion 
Macrostomus (Heckel), 

W79-06266 5C 


NATIONAL BUREAU OF STANDARDS, 
WASHINGTON, DC, 
Evaluation of Backflow Prevention Devices: A 
State-of-the-Art Report, 
W79-06378 8A 


NATIONAL BUREAU OF STANDARDS, 
WASHINGTON, DC, ANALYTICAL 
CHEMISTRY DIV. 

Quality Assurance Program for Trace Hydro- 

carbon Analysis, 

W79-06021 5A 


NATIONAL COUNCIL OF THE PAPER 
INDUSTRY FOR AIR AND STREAM 
IMPROVEMENT, INC., NEW YORK. 
A Review of Industry Experience with Selected 
Internal Process Solids Separation Devices, 
W79-06123 3E 


NATIONAL MARINE FISHERIES SERVICE, 
SEATTLE, WA. 
Upper Lethal Water Temperature Levels for 
English Sole (Parophrys Vetulus) and Rock Sole 
(Lepidopsetta Bilineata) Subjected to Gradual 
Thermal Increases, 
W79-06489 5C 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, BOULDER, CO. WAVE 
PROPAGATION LAB. 

HF Surface-Current Mapping Radar 1977 Alas- 

kan Operations--Lower Cook Inlet, 

W79-06187 7B 


Observations of Surface Tidal Components in 
Lower Cook Inlet Using a Two-Site HF Dopp- 
ler Radar System, 

W79-06188 5C 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, MIAMI, FL. ATLANTIC 
OCEANOGRAPHIC AND 
METEOROLOGICAL LABS. 

Lagrangian Surface Current Measurements on 

the Outer Continental Shelf, 

W79-06194 5C 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, SEATTLE, WA. PACIFIC 
MARINE ENVIRONMENTAL LAB. 
Transport Mechanisms and Hydrocarbon Ad- 
sorption Properties of Suspended Matter in 
Lower Cook Inlet, 
W79-06022 SC 


Identification of Natural and Anthropogenic Pe- 
troleum Sources in the Alaskan Shelf Areas Uti- 
lizing Low Molecular Weight Hydrocarbons, 


W79-06023 5A 
Gulf of Alaska Shelf Circulation, 

W79-06190 5C 
Alaska Numerical Modeling, 

W79-06191 5C 
Near-Shore Meteorology, 

W79-06202 5C 
Norton Sound/Chukchi Sea Oceanographic 
Processes (N-COP), 

W79-06211 5c 
Oceanic and Atmospheric Velocity Fields and 
Water Chemistry, 

W79-06466 2K 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, WASHINGTON, DC. 
CENTER FOR EXPERIMENT DESIGN AND 
DATA ANALYSIS, 

Analysis of Brine Disposal in the Gulf of 

Mexico. Bioassay Results. 

W79-06474 5C 


OR-7 





ORGANIZATIONAL INDEX 


NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION, WASHINGTON, DC. CENTER 


Summarization and Interpretation of Historical 
Physical Oceanographic and Meteorological In- 
formation for the Mid-Atlantic Region, 

W79-06477 5C 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, WASHINGTON, DC. 
ENVIRONMENTAL DATA AND 
INFORMATION SERVICE. 
Establish and Service a Product Marine Baseline 
Data Base for the Alaska MEA Program, 
W79-06231 5C 


Surface Currents in the New York Bight as 
Related to a Simple Oil Trajectory Model, 
W79-06471 


NATIONAL RURAL WATER ASSOCIATION, 
WASHINGTON, DC, 
Rural Water and Sewer Systems Problems, 
Needs, Issues, Opportunities, and Goals, 
W79-06102 6E 


NATIONAL STEEL CORP., WEIRTON, WV. 
WEIRTON STEEL DIV. 
Countercurrent Rinsing on a High-Speed Halo- 
gen Tinplating Line, 
W79-06381 5D 


NATIONAL WATER WELL ASSOCIATION, 
WORTHINGTON, OH. 

Heat Pump Update, 

W79-06010 8C 


Some Simple Sand Solutions, 
W79-06012 8A 


NAVAL ARCTIC RESEARCH LAB., BARROW, 
AK. 


Development and Operation of a Remote Sens- 
ing Data Acquisition Platform for OCS Studies, 
W79-06209 7B 


NAVAL RESEARCH LAB., WASHINGTON, 
DC. 


Breaking Emulsions in Navy Bilge Collection 
and Treatment Systems, 
W79-06368 5D 


NEBASKA UNIV., LINCOLN. ROSS ICE 
SHELF PROJECT MANAGEMENT OFFICE, 
The Ross Ice Shelf Project, 
W79-06247 2C 


NEBRASKA UNIV.,, LINCOLN. 
CONSERVATION AND SURVEY DIV. 
Evolution of Contaminated Groundwater in 
Holt County, Nebraska, 
W79-06071 5B 


NEW BRUNSWICK DEPT. OF FISHERIES 
AND ENVIRONMENT, FREDERICTON. 
ENVIRONMENT DIV, 

BOD Test Variables, 

W79-06126 5A 


NEW HAMPSHIRE UNIV., DURHAM. DEPT. 
OF MICROBIOLOGY. 


Control of Virus Pathogens in Municipal 
Wastewater and Residuals by Irradiation with 
High Energy Electrons, 

W79-06148 5D 


NEW JERSEY INST. OF TECH., NEWARK. 
Choosing a Potable Water Supply: What You 
Need to Know, 

W79-06008 6B 


NEW MEXICO UNIV., ALBUQUERQUE. 
DEPT. OF BIOLOGY. 
Impact of a Ski Basin on a Mountain Watershed, 
I. Bacteriological Water Quality, 
W79-06390 5A 
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Impact of a Ski Basin on a Mountain Watershed, 
II. Heavy Metals, 
W79-06391 5A 


NEW YORK UNIV., NY. COLL. OF 
ENGINEERING. 
New and Improved Methods for Lower Cost 
Solar Distillation, 
W79-06429 3A 


NEW YORK UNIV., NY. ENGINEERING 
RESEARCH DIV. 

Solar Still Construction, 

W79-06269 3A 


NEW YORK UNIV., NY. GRADUATE 
SCHOOL OF PUBLIC ADMINISTRATION, 
Intergovernmental Complexity and Coastal 
Zone Management, 
W79-06296 6E 


NEW ZEALAND OCEANOGRAPHIC INST., 
WELLINGTON. 

Ross Ice Shelf Sea Temperatures, 

W79-06245 2c 


NEWCASTLE-UPON-TYNE UNIV. 
(ENGLAND). DOVE MARINE LAB. 
Microsetella Norvegica (Boeck): A Direct Rela- 
tionship Between Seasonal Sea Temperature and 
Adult Size in a Planktonic Copepod, 
W79-06498 5C 


NORGES VASSDRAGS- OG 
ELEKTRISITETSVESEN, OSLO. 
The Watershed Influence on Storm Runoff in 
Small Norwegian Rivers, 
W79-06406 a 2A 


NORTH CAROLINA STATE UNIV. AT 
RALEIGH. DEPT. OF BIOLOGICAL AND 
AGRICULTURAL ENGINEERING. 

Effect of Drainage System Design and Oper- 

ation on Nitrate Transport, 

W79-06036 5G 


A Water Management Model for Shallow Water 
Table Soils, 
W79-06050 2G 


NORTH CAROLINA STATE UNIV. AT 
RALEIGH. WATER RESOURCES RESEARCH 
INST. 
Southeast Conference on Legal and Administra- 
tive Systems for Water Allocation and Manage- 
ment, Virginia Polytechnic Institute and State 
University, Blacksburg, April 19-20, 1978. 
W79-06051 6E 


NORTH CAROLINA UNIV, AT CHAPEL 
HILL. INST. OF GOVERNMENT. 
Legal Aspects of Flood Plain Management, 
W79-06049 6E 


NORTH CAROLINA UNIV. AT CHAPEL 
HILL, SCHOOL OF MEDICINE. 
Inactivation of Viruses in Water by Bromine and 
its Compounds: Influence of Virion Aggrega- 
tion, 
W79-06338 5F 


NORTH CENTRAL FOREST EXPERIMENT 
STATION, ST. PAUL, MN. 
An Annotated Bibliography on River Recrea- 
tion. 
W79-06099 6B 


NORTH MARIN COUNTY WATER DISTRICT, 
NOVATO, CA, 
Beneficial Disposal of Water Purification Plant 
Sludges in Waste-Water Treatment, 
W79-06361 5D 









NORTHERN ILLINOIS UNIV., DE KALB. 
DEPT. OF GEOLOGY. 
Miocene Glaciomarine Sediments from Beneath 
the Southern Ross Ice Shelf, Antarctica, 
W79-06246 2J 


OAK RIDGE NATIONAL LAB., TN. 
Fabrication of Smooth Tubes for Large Multis- 
tage Flash Evaporator Desalination Plants, 
W79-06089 3A 


OFFICE OF TECHNOLOGY ASSESSMENT, 
WASHINGTON, DC. 
An Analysis of the Feasibility of Separating 
Exploration from Production of Oil and Gas on 
the Outer Continental Shelf. 
W79-06473 6A 


OFFICE OF WATER RESEARCH AND 
TECHNOLOGY, WASHINGTON, DC. 
Bibliography of Membrane Technology Pertain- 
ing to Saline Water Desalination. 
W79-06432 3A 


Conversion of Saline Water: A Bibliography of 
Literature Resulting from the Activities Spon- 
sored by the Office of Saline Water. 

W79-06433 3A 


OFFICE OF WATER RESEARCH AND 
TECHNOLOGY, WASHINGTON, DC. 
POLYMER AND BIOPHYSICS DIV. 
Theoretical and Practical Aspects of the Evalua- 
tion of Candidate Reverse Osmosis Membranes 
for Desalination, 
W79-06444 3A 


OHIO DEPT. OF NATURAL RESOURCES, 
COLUMBUS. 
Old Woman Creek, Ohio: The Designation of a 
Freshwater Estuarine Sanctuary, 
W79-06301 6E 


OHIO STATE UNIV., COLUMBUS, DEPT. OF 
GEOGRAPHY. 
Geographic-Economic Aspects of Pollution 
Control Systems, 
W79-06172 6B 


OJI PAPER COL, LTD., TOKYO (JAPAN). 
Studies of Flocculation and Sedimentation 
Treatment of Pulp Mill Effluent. (Part 2). An 
Approach of a Closed System Using Ettringite 
Compounds, (In Japanese), 


W79-06127 5D 
ONTARIO MINISTRY OF THE 
ENVIRONMENT, TORONTO. 

Chrysotile Asbestos Dilution Studies, 

W79-06153 SA 


Pilot Plant Studies to Effect Chrysotile Asbestos 
Fibre Reduction During Potable Water Treat- 
ment, 

W79-06158 5F 


ONTARIO MINISTRY OF THE 
ENVIRONMENT, TORONTO. WASTE WATER 
TREATMENT SECTION. 
Nitrification of a Secondary Municipal Effluent 
Using a Rotating Biological Contactor, 
W79-06162 5D 


ONTARIO MINISTRY OF THE 
ENVIRONMENTAL, TORONTO. POLLUTION 
CONTROL BRANCH. 
Characteristics of Effluents from Separate Septic 
Tanks Treating Grey Water and Black Water 
from the Same House, 
W79-06161 $D 
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ONTARIO-MINNESOTA PULP AND PAPER 
CO., LTD., FORT FRANCES. 
Pilot Plant Studies of Biological Treatment of 
Magnesium-Base Sulfite Mili Effluent--Aerated 
Stabilization Basin and Rotating Biological Sur- 


face, 
W79-06139 5D 


OREGON STATE UNIV., NEWPORT. 
MARINE SERVICE CENTER. 
Growth, Food Conversion and Survival of O- 
Group English Sole (Parophrys Vetulus Girard) 
at Five Temperatures and Five Rations, 
W79-06485 5C 


ORENTREICH FOUNDATION FOR THE 
ADVANCEMENT OF SCIENCE, INC., NEW 
YORK. 
The Survival of Embryos of the Annual Fish 
Nothobranchius Guentheri Exposed to Tem- 
perature Extremes and the Subsequent Effects 
on Embryonic Diapause, 
W79-06488 5C 


OWENS-CORNING FIBERGLAS CORP., 
TOLEDO, OH. 
Industrial Wastewater Recirculation System: 
Preliminary Engineering, 
W79-06349 5D 


PACIFIC NORTHWEST FOREST AND 

RANGE EXPERIMENT STATION, 

CORVALLIS, OR. FOREST SCIENCES LAB. 
Initial Effects of Clearcut Logging on Size and 
Timing of Peak Flows in a Small Watershed in 
Western Oregon, 
W79-06260 2E 


PAHLAVI UNIV., SHIRAZ (IRAN). DEPT. OF 
SOIL SCIENCE. 
Adsorption and Extractability of Molybdenum 
in Relation to Some Chemical Properties Soil, 
W79-06155 2K 


PENNSYLVANIA STATE UNIV., STATE 
COLLEGE. 
Complying with the Flood Disaster Protection 
Act, 


W79-06299 6E 


PENNSYLVANIA STATE UNIV., UNIVERSITY 
PARK. DEPT. OF AGRONOMY. 
A Rapid Method for Estimating the Nitrogen- 
Supplying Capability of a Soil, 
W79-06159 2G 


Field Testing of Several Nitrogen Availability 
Indexes, 
W79-06160 2G 


PENNSYLVANIA STATE UNIV., UNIVERSITY 
PARK. DEPT. OF ECONOMICS. 
The Microeconomics of Water Supply and 
Demand in the Northeastern United States, 
W79-06111 6C 


PENNSYLVANIA STATE UNIV., UNIVERSITY 
PARK. DEPT. OF GEOSCIENCES. 
Derivation of the Probability Density Function 
of Certain Biased Samples of Coarse Riverbed 
Material, 
W79-06077 2J 


PENNSYLVANIA STATE UNIV., WILKES- 
BARRE. DEPT. OF BIOLOGY. 
Complementarity of Thermoregulatory 
Rhythms in Micropterus Solmoides and M. Do- 
lomieui, 
W79-06163 5C 
Behavioral Thermoregulation and Diel Activity 


in White Sucker (Catostomus Commersoni), 
W79-06478 5C 
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SCIENCE AND EDUCATION ADMINISTRATION, PHOENIX, AZ. WATER CONSERVATION 


Behavioral Thermoregulation in the Rock Bass, 
Ambloplites Rupestris, 
W79-06480 5c 


Ontogenetic Change in Preferred Temperature 
and Diel Activity of the Yellow Bullhead, Icta- 
lurus Natalis, 

W79-06481 5C 


The Final Thermal Preferendum of Fishes: Shut- 
tling Behavior and Acclimation Overshoot, 
W79-06482 ; 


Diel Patterns of Preferred Temperature and Lo- 
comotor Activity in the Goldfish Crassius Aura- 


tus, 
W79-06490 SC 


POLYTECHNIC INST. OF NEW YORK, 
BROOKLYN. 
Research on and Development of Ion-Selective 
and Ion-Specific Membranes for Use in the 
Large-Scale, Low-Cost Demineralization of 
Saline Waters by Selective Electrodialysis. 
'W79-06082 3A 


POMEROY, JOHNSTON AND BAILEY, 
PASADENA, CA. 
Feasibility Study on In-Sewer Treatment Meth- 
ods, 
W79-06350 5D 


PORTSMOUTH POLYTECHNIC (ENGLAND), 
Growth and Spawning in the Pectinid Chlamys 
Opercularis in Relation to Temperature and 
Phytoplankton Concentration, 

W79-06486 5c 


PRINCETON UNIV., NJ. DEPT. OF 
ECONOMICS. 
The Use of Effluent Fees to Regulate Public 
Sector Sources of Pollution, 
W79-06038 6C 


PURDUE UNIV., LAFAYETTE, IN, HEAT 
TRANSFER LAB. 
Radiative Property Measurements for Selected 
Water Suspensions, 
W79-06075 SA 


RAND CORP., SANTA MONICA, CA, 
Modeling of Tides and Circulations of the 
Bering Sea, 

W79-06203 5C 


RHODE ISLAND UNIV., KINGSTON. COLL. 
OF ENGINEERING. 
Assessment of Treated Vs. Untreated Oil Spills 
(Interim Report), 
W79-06366 5C 


The Spreading, Retention and Clean-Up of Oil 
Spills, 
W79-06367 5B 


RHODE ISLAND UNIV., KINGSTON. 
PASTORE CHEMICAL LAB. 

OCSEAP Data Processing Services, 

W79-06233 5C 


RHODESIA UNIV., SALISBURY. 
HYDROBIOLOGY RESEARCH UNIT. 
The Importance of Habitat Temperatures for 
Growth in the Tropical Cichlid Tilapia Rendalli 
Boulenger, 
W79-06484 5C 


RICE (CYRUS WILLIAM) AND CO., 
PITTSBURGH, PA. 
Continuation of Materials Evaluation Program, 
W79-06088 3A 


ROCKETDYNE, CANOGA PARK, CA, 
Nucleation and Growth of Ice Crystals, 
W79-06425 1A 


ROHM AND HAAS BRAZIL S.A. 
Effluent Treatment with Ion-Exchange Resins 
(Tratamento de efluentes por resinas de troca 
ionica), 
W79-06122 5D 


ROORKEE UNIV. (INDIA). WATER 
RESOURCES DEVELOPMENT TRAINING 
CENTRE, 
Uplift Pressures on Hollow Gravity Dams, 
W79-06264 8A 


ROYAL NETHERLANDS 
METEOROLOGICAL INST., DE BILT. 
Urbanization and Changes in Precipitation, A 
Statistical Approach, 
W79-06248 2B 


RUTGERS - THE STATE UNIV., NEW 

BRUNSWICK, NJ. DEPT. OF CHEMICAL 

AND BIOCHEMICAL ENGINEERING. 
Oil/Water Separation State-of-the-Art, 
W79-06360 SF 


RYCKMAN, EDGERLEY, TOMLINSON, AND 
ASSOCIATES, INC., ST, LOUIS, MO. 
Feasibility Study of Vacuum Filtration Systems 
for Dewatering Dredged Material, 
W79-06332 5E 


SAINT REGIE PAPER CO., CANTONMENT, 
FL. 


Activated Carbon Treatment of Kraft Bleaching 
Effluents, 
W79-06151 5D 


SANDIA LAB., ALBUQUERQUE, NM. 
Solar Irrigation Program - Status Report, Octo- 
ber 1976 Through January 1977, 
W79-06362 8B 


SANDIA LABS., ALBUQUERQUE, NM. 
Solar Irrigation Program Plan Revision, 
W79-06363 8B 


SASKATCHEWAN UNIV., SASKATOON. 
Color Removal from Pulp Mill Effluent Using 
Fly Ash Acidified with Chlorination Stage Ef- 
fluent, 
W79-06135 5D 


SCIENCE AND EDUCATION 
ADMINISTRATION, CHICKASHA, OK. 
Estimating Seepage from a Reservoir from 
Change in Hydraulic Head, 
W79-06250 2F 


SCIENCE AND EDUCATION 
ADMINISTRATION, FORT COLLINS, CO. 
Ground-Water Contamination by Fertilizer Ni- 
trogen, 
W79-0608 1 5G 


Maximum Likelihood Estimation of Fourier Co- 
efficients to Describe Seasonal Variations of Pa- 


rameters in Stochastic Daily Precipitation 
Models, 
W79-06238 2B 


SCIENCE AND EDUCATION 
ADMINISTRATION, PHOENIX, AZ. WATER 
CONSERVATION LAB. 
Measuring Flumes of Simplified Construction, 
W79-06028 7B 
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SCIENTIFIC RESEARCH INSTITUTE OF ENGINEERING AND APPLIED MATHEMATICS, 


SCIENTIFIC RESEARCH INSTITUTE OF 
ENGINEERING AND APPLIED 
MATHEMATICS, ROSTOV-NA-DONU (USSR). 
Descriptive Simulation Model for’ Forecasting 
the Condition of a Water Ecosystem, 
W79-06183 5A 


SCRIPPS INSTITUTION OF 
OCEANOGRAPHY, LA JOLLA, CA. 
Tritium and Carbon-14 Distributions in 
Seawater from Under the Ross Ice Shelf Project 
Ice Hole, 
W79-06241 2L 


SMITHSONIAN INSTITUTION, 
EDGEWATER, MD. CHESAPEAKE BAY 
CENTER FOR ENVIRONMENTAL STUDIES. 
Assessing Non-Point Source Pollution. A De- 
tailed Study of a Rural Watershed in the Coastal 
Plain of Maryland, 
W79-06353 5B 


SOCIETE RHONE POULENC TEXTILE 
PROGIL (FRANCE). 
Treatment of Papermaking Effluents (Traite- 
ment d’effluents de papeteries), 
W79-06131 5D 


SOUTH CAROLINA UNIV., COLUMBIA. 
DEPT, OF GEOLOGY. 
Dissolved Iron--An Indicator of the Ground- 
water Component of Small Streams Draining a 
Granite Terrain, South Carolina, 
W79-06078 2E 


Oil Spill Vulnerability of the Beaufort Sea 
Coast, 
W79-06210 5C 


SOUTH DAKOTA SCHOOL OF MINES AND 
TECHNOLOGY, RAPID CITY. ENGINEERING 
AND MINING EXPERIMENT STATION. 
Inventory of Published and Unpublished Data 
on the Characteristics of Saline Surface and 
Ground Waters of South Dakota, 
W79-06447 3A 


SOUTHAMPTON UNIV. (ENGLAND). DEPT. 
OF GEOGRAPHY. 
The Dynamics of a Drainage Network, 
W79-06407 2A 


SOUTHERN CALIFORNIA OCEAN STUDIES 
CONSORTIUM, LONG BEACH. 

Marine Mammals, 

W79-06461 5C 


SOUTHERN RESEARCH INST., 
BIRMINGHAM, AL. 
Development, Construction, and Testing of Os- 
mionic Demineralizers, 
W79-06084 3A 


Determination of the Practicality of the Os- 
mionic Process, 
W79-06287 3A 


High-Temperature Transference Numbers in 
Pure and Mixed Aqueous Electrolytes, 
W79-06290 3A 


SOUTHWEST RESEARCH INST., SAN 
ANTONIO, TX. 
Investigation of the Use of Acoustic Vibrations 
to Improve Heat Transfer Rates and Reduce 
Scaling in Distillation Units Used for Saline 
Water Conversion. 
W79-06288 3A 


The Potential Contribution of Desalting to 
Future Water Supply in New Mexico, 


W79-06428 3A 
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STANFORD UNIV., CA: DEPT, OF CIVIL ° 
ENGINEERING. 

Geothermal Energy Development, 

W79-06053 é 2F 


STATE UNIV. OF NEW YORK COLL. AT 
BUFFALO. DEPT. OF BIOLOGY. 
Interspecific and Seasonal Differences in the 
Temperature Tolerance of Stream Fish, 
W79-06499 5c 


STEARNS-ROGER CORP., DENVER, CO, 
Second Annual Report, Saline Water Demon- 
stration Plant No. 1, Freeport, Texas, 

W79-06291 3A 


STONE AND WEBSTER ENGINEERING 
CORP., BOSTON, MA. 
Statistical Analysis of Sediment Motions of 
Dunes, 


W79-06421 a 


SWEDISH METEOROLOGICAL AND 
HYDROLOGICAL INST., NORRKOPING. 
Spatial Correlation of Hydrologic and Physio- 
graphic Elements, 
W79-06405 2E 


SYRACUSE UNIV., NY. DEPT. OF 
CHEMICAL ENGINEERING AND 
MATERIALS SCIENCE. 

New Agents for Use in the Hydrate Process for 

Demineralizing Sea Water, 

W79-06277 3A 


SYRACUSE UNIV. RESEARCH INST., NY. 
Further Properties of Hydrates and Hydrating 
Agents, 

W79-06439 3A 


TECHNION - ISRAEL INST. OF TECH., 
HAIFA, DEPT. OF CIVIL ENGINEERING. 
Seminumerical Simulation of Singly Dispersive 
Convection in Groundwater, 
W79-06394 2F 


TECHNION - ISRAEL INST. OF TECH., 
HAIFA. FACULTY OF INDUSTRIAL AND 
MANAGEMENT ENGINEERING. 

Instantaneous Unit Hydrograph with Negative 

Ordinates--Possible, 

W79-06257 2E 


TEL AVIV UNIV., (ISRAEL). SCHOOL OF 
ENGINEERING. 
The Generalization of Darcy’s Law for Nonuni- 
form Flows, 
W79-06080 2F 


Models of Groundwater Flow in Statistically 
Homogeneous Porous Formations, 
W79-06262 2F 


TEMPLE BARKER AND SLOANE, INC., 
WELLESLEY HILLS, MA. 
Economic Impact Analysis of a Trihalomethane 
Regulation for Drinking Water. MCL of THM 
at 0.10 Milligrams/Liter for Large Water Sys- 
tems. 
W79-06351 6E 


TENNESSEE VALLEY AUTHORITY, 
KNOXVILLE. 
A Geomorphic Model for Use in Streamflow 
Routing, 
W79-06259 2E 


TENNESSEE VALLEY AUTHORITY, MUSCLE 
SHOALS, AL. 
Economic Assessment of FGD Sludge Disposal 
Alternatives, 


W79-06041 SE 






TERRAQUA APS, KALUNDBORG 
(DENMARK). : 
The Physics of Long Term Drawdowns in 
Pumping from Artesian Aquifers, 
W79-06404 2F 


TEXAS A AND M UNIV., COLLEGE 
STATION. DEPT. OF OCEANOGRAPHY. 
Oceanographic Processes in a Beaufort Sea Bar- 
rier Island-Lagoon System: Numerical Modeling 
and Current Measurements, 
'W79-06208 5c 


THESSALONIKI UNIV., SALONIKA 

(GREECE). FACULTY OF TECHNOLOGY. 
Unsteady Groundwater Flow on Sloping Bed- 
rock, 


W79-06256 2F 
TORONTO UNIV. (ONTARIO). DEPT. OF 
CHEMICAL ENGINEERING AND APPLIED 
CHEMISTRY. 


Rates of Leaching of Radium from Contaminat- 
ed Soils: An Experimental Investigation of 
Radium Bearing Soils from Port Hope, Ontario, 
W79-06400 5B 


TRACOR, INC., AUSTIN, TX. 
Effects of Impressed Electrostatic Fields on the 
Salt Water/Air Interface, 

W79-06271 3A 


TRINITY COLL., DUBLIN (IRELAND), DEPT. 
OF ZOOLOGY. 
The Effect of the Rate of Change of Tempera- 
ture on the Resistance of Asellus Aquaticus (L.) 
to High Lethal Temperatures, 
W79-06491 5C 


UNDERGROUND SURVEYS CORP., FRESNO, 
CA. 


TV Inspection Locates Libyan Water Well 
Problems, 
W79-06004 7B 


UNION OIL CO. OF CALIFORNIA, BREA. 
Union Oil Company of California’s Geothermal 
Sampling Techniques, 

W79-06061 2F 


UNIVERSAL DESALTING CORP., NEW 
YORK. 
Pilot Plant Tests and Design Study of a 2.5 
MGD Horizontal-Tube Multiple-Effect Plant. 
W79-06093 3A 


UNIVERSAL OIL PRODUCTS, INC., SAINT 
PAUL, MN. JOHNSON DIV. 
Here’s How Liners Saved Two Problem Wells, 
W79-06019 8C 


UNIVERSITE SCIENTIFIQUE ET MEDICALE 
DE GRENOBLE (FRANCE). INST. DE 
MECANIQUE. 
A Note on Estimating Finite Difference Interb- 
lock Hydraulic Conductivity Values for Tran- 
sient Unsaturated Flow Problems, 
W79-06255 2F 


UNIVERSITY COLL. OF NORTH WALES, 
MENAI BRIDGE. MARINE SCIENCE LABS. 
The Distribution of Organic Material and Trace 
Metals in Sediments from the River Liffey Estu- 
ary, Dublin, 
W79-06239 2L 


UNIVERSITY COLL, OF SWANSEA (WALES). 
DEPT. OF GEOLOGY AND 
OCEANOGRAPHY. 

The Hydrodynamics and Sedimentology of a 
High (Tidal and Wave) Energy Embayment 
(Swansea Bay, Northern Bristol Channel), 
W79-06237 
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UPPSALA UNIV. (SWEDEN). DEPT. OF 
ANALYTICAL CHEMICSTRY. 
On the Peroxodisulphate Oxidation of Total Ni- 
trogen in Waters to Nitrate, 
W79-06030 $C 


UTAH STATE UNIV., LOGAN. DEPT. OF 
CIVIL AND ENVIRONMENTAL 
ENGINEERING. 
Salinity Transport Between Layers of a Strati- 
fied Shear Flow, 


W79-06106 2H 
VALTION TEKNILLINEN 
TUTKIMUSKESKUS, OTANIEMI (FINLAND). 
REAKTORILABORATORIO. 


Analysis of Settling Basin Operation in the Pulp 
and Paper Industry (Metsaeteollisuuden jaeteve- 
sien selkeytysaltaat), 

W79-06121 5D 


VANDERBILT UNIV., NASHVILLE, TN. 
Theory of Clarifier Operation. II. Hindered Set- 
tling of Flocculating Systems in Rectangular 


Clarifiers, 
W79-06113 5D 


Theory of Clarifier Operation. III. Sludge Blan- 
ket and Upflow Reactor-Clarifiers, 
W79-06114 5D 


VERMONT UNIV., BURLINGTON. 
The Relation of Soil Characteristics to the Fail- 
ure of Domestic Waste-Water Disposal Systems, 
W79-06165 5D 


VERMONT UNIV., BURLINGTON. WATER 
RESOURCES RESEARCH CENTER. 
Phosphorus Interactions in the Aquatic Environ- 
ment: A Survey of the Literature, 
W79-06109 5B 


VIENNA UNIV, (AUSTRIA). INST. OF 
METEOROLOGY AND GEOPHYSICS. 
Simple Non-Linear Models for the Cooling of 
Well-Mixed Rivers, 
W79-06396 2A 


VIRGINIA POLYTECHNIC INST. AND STATE 
UNIV., BLACKSBURG. CENTER FOR 
ENVIRONMENTAL STUDIES. 

Mode of Elemental Dissipation from Ash Basin 

Effluent, 

W79-06265 SA 


VIRGINIA POLYTECHNIC INST. AND STATE 
UNIV., BLACKSBURG. DEPT. OF 
GEOLOGICAL SCIENCES, 
Ocean Tide and Waves Beneath the Ross Ice 
Shelf, 


W79.06242 aL 


VIZGAZDALKODASI TUDOMANYOS 
KUTATO INTEZET, BUDAPEST (HUNGARY). 
Experiments Aimed at the Removal of Phos- 
phate by Electrochemical Methods, 
W79-06033 5D 


VOLCANI INST. OF AGRICULTURAL 
RESEARCH, BET-DAGAN (ISRAEL), INST. OF 
SOIL AND WATER. 

Efficient Amendment Use in Sodic Soil Recla- 


mation, 
W79-06150 5G 


VSESOYUZNYI-NAUCHNYI PLANOVII 
OTDEL BUMAZHNOI PROMYSHLENNOST, 
MOSCOW (USSR). 
Purification of High-Ash Wastewaters in Flota- 
tion Savealls (Ochistka vysokozol’nykh stoch- 
nykh vod na flotatsionnykh lovushkakh), 


W79-06142 5D 
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YALE UNIV., NEW HAVEN, CT. SCHOOL OF FORESTRY AND ENVIRONMENTAL STUDIES. 


WAIKATO UNIV., HAMILTON (NEW 

ZEALAND). DEPT. OF EARTH SCIENCES. 
Induced Channel Instability and Hydraulic Ge- 
ometry of the Mangawhara Stream, New Zea- 


land, 
W79-06416 2E 


WASHINGTON UNIV., SEATTLE. DEPT. OF 
CIVIL ENGINEERING. 
Forecasting Seasonal Snowmelt Runoff: A Sum- 
mary of Experience with Two Models Applied 
to Three Drainages in the Cascade Mountains of 


Washington, 

W79-06047 2E 
Incorporation of Forecasted Seasonal Runoff 
Volumes into Reservoir Management, 
W79-06048 


WASHINGTON UNIV., SEATTLE. DEPT. OF 
OCEANOGRAPHY. 
Current Measurements in Possible Dispersal Re- 


gions of the Beaufort Sea, 

W79-06189 $C 
Bristol Bay Oceanographic Processes (B-BOP), 
W79-06192 5C 
STD Measurements in Possible Dispersal Re- 
gions of the Beaufort Sea, 

W79-06193 5c 


The Interaction of Oil with Sea Ice in the Arctic 
W79-06212 5C 


WASHINGTON UNIV., SEATTLE, DIV. OF 
MARINE RESOURCES, 
Coastal Meteorology of the Alaskan Arctic 
Coast, 
W79-06204 5c 


WASHINGTON UNIV., SEATTLE. POLAR 
SCIENCE CENTER. 


Dynamics of Near Shore Ice, 

W79-06214 5C 
WATER RESOURCES ENGINEERS, INC., 
WALNUT CREEK, CA. 

Abatement of Deposition and Scour in Sewers, 

W79-06369 8A 


WEIR WESTGARTH LTD., LONDON 
(ENGLAND), 
Chamber Geometry in Multi-Stage Flash Evap- 
orators. 
W79-06438 3A 


WEST VIRGINIA UNIV., MORGANTOWN. 
DIV. OF FORESTRY. 
Energy Budget Evaluation of the Transpiration- 
pF Relationship in a Young Pine Forest, 
W79-06069 2D 


WESTINGHOUSE ELECTRIC CORP., 
ORANGE, CA. WATER PROVINCE DEPT. 
Annual Report (FY 1969), Roswell Test Facility 
Roswell, New Mexico, 
W7S-06281 3A 


WESTINGHOUSE RESEARCH AND 
DEVELOPMENT CENTER, PITTSBURGH, 
PA, 

Thin Film Vapor Compression Saline Water 

Conversion System, 

W79-06087 3A 


WHITELEY-JACOBSEN AND ASSOCIATES, 
SEATTLE, WA. 

Assessing Nitrogen Contamination by Use of 
Differential Temperature Calculations, 
W79-06034 SA 





WILLIAMS AND WORKS, GRAND RAPIDS, 
MI. 
Investigation of the Feasibility of Tertiary Treat- 
ment of Municipal Wastewater Stabilization 
Pond Effluent Using River Wetlands in Michi- 


gan, 
W79-06383 sD 


WISCONSIN UNIV.-MILWAUKEE, CENTER 
FOR GREAT LAKES STUDIES. 
Modeling and Verification: The Two Indispens- 
able Legs for Progress Toward Understanding 
and Management of Aquatic Systems as Demon- 
strated by a Study of Coastal Currents in Large 


Lakes, 
W79-06179 2H 


WOODWARD-CLYDE CONSULTANTS, SAN 
FRANCISCO, CA. 
Geothermal Effluents, Their Toxicity and Prior- 
itization, 
W79-06054 5B 


YALE UNIV., NEW HAVEN, CT. SCHOOL OF 
FORESTRY AND ENVIRONMENTAL 
STUDIES. 
Hydronomic Analysis: A Method for Regional 
Analysis of Economic and Water Resources Re- 
lationships, 
W79-06001 6B 
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